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-Teception to my ene | in more than es 
_reviews published over the world in English, Fret 


sees Italian, and Spanish. I have | ever sin 


for the chance to do $0. 


DUBLIN 


| PREFACE / roll 
THE FIRST EDITION - 


In Ju une 1939 I read a paper at the Polish Academy of Sciences. 
in Cracow on Aristotle’s syllogistic. A summary of this pape 
- was printed in the same year, but could not be ‘pu lishe 
because of the war. It appeared after the war, 
‘1939’. ae the summer of 1939) P 


I regret that I could not use the a t iti 
edited with an introduction and a commentary yy Sir ae 


na i It seems to me therefore that my own exposi- 


5 entirely new. In the systematic part I have tried to 


some theories of modern formal logic necessary to an 


nding of Aristotle’ s syllogistic, and have tried to com- _ 


if. I was ; gain anxious to be as clear as possible, so that my 
[ could be understood by scholars not trained in sym- 


al thinking. I hope therefore that this part - 
d as an introduction. to eons formal - 


liness of our exile after it, I could ne 
to an end. 


DUBLIN 
7 May 1950 


_ GHAPTER - 
ELEMENTS OF THE SYSTEM 

The true form of the ee yikes 
Premisses and terms 

Why singular terms were omitted by. Aristotle . 
. Variables. Ss. 
. Syllogistic a 
se is formal eC > 


_ THE sysTEM 

Perfect and imperfect syllogisms 

. The logic of terms and the logic of propa ns 
. The proofs by conversion 


hae 


ndamentals of the syllogistc 
Dene of ee theses 


a 
a 


ic modal logie oo . 185 
vs of extensionality . ay . 1398 
of of 1 the M-law of extensonality 140 


146 


_ The C-N-8-p-system 
, &Defitions a 
» The four-valued system of job be 3 


, Necessity and the a system Hh modal - 


logic . : 
Twin possibilities. 


Contingency and the fou -value e system modal 
logic . 


4 62. Phalosophice! cs ee 


AINDEX a 


/ ERRATA 
Fae = line 35: = hread 6 


Page 120, jue 29: for 


*100. be 


Aristoteles Graece, ex recensione pumanuchs Bekker vol. oe 3 
1831. 
Aristotelis Organon Graece, ed. Th. vee vol. i, 
 Lipsiae, 1846. 
_ Aristotle’s Prior and Posterior Analytics 
_ tion and a by W. D. 


Philoponi in Aristotlis Analytica Prior ra pu mentaria a M. 
Berolini, . 


cording to the bove editions of th Acade ny of Berlin 
ample: Alexande; 100. II means: pag 100, line 


mpiricus asa ee 
ae oe be an. 


Now, and thisi . ke seco 
ulated by Aristotle primaril as 
‘onju 


mplications having the cc 
tecedent and the conclusion as the consequ t 
_ of an Aristo ian ee would be, therefore, 
haee 2 
oo | @) If all men are ¢ mortal 
all Greeks are men, _ 
“then all Greeks are fotial 


This plceden is but a modern example of a Aris 
m and does not exist in the works of Aristotle 
f course, to have as an example a § 
f, Unfortunately no syllogism 


s was done by Answtle, who 
concrete subjects and predicates. Putting 
r ‘deciduous’, the letter B for ‘broad-leave 
. for ‘vine’, and using, as Aristotle does, | all these. 
cae we ee the following syllogistic form: 
Tf all Bi is A 


en all Cis A. 


er says ‘All Bis A’, but uses dnstead the expres- 
icated of all B’ or more ee ‘A ages 4] a r 


Makeedies xard, ate Too B or 76 A Sndpxer an ro B ee 


anh ay yap 0 A ek sone roo B nal x B xara bg \ 
700 r, 

mavrés Tob I’ xarnyo Tabs, Th avrds 70 i 
explained ie oe e word dvdyay omitted in the 


= dort Qéyo) ) xaraga 2 oe ok . 


art ot ae or 
aAveras a * olor ré 


agular, ex ‘Callias’ 2 a 
al term Mm need not be singular, — 
BO esta cited by himself < a 


ioe did not take notice ‘either of 


terms. In the first chapters of the Prior 
ont g the systematic exposition of his syllog 


versal terms are mentioned. Alexander justly remarks 


1e very definition of the premiss given by Aristotle has 


on to universal terms alone and i is not suitable tolindi - 


universal anc 


¢ said about ee terms of nuceauie premiss 
follows both from the name Aristotle h: 
‘om th oan) he gives. A man whi 


_ cit., p. 29) that these two 
Bee of one another and were ne 
fortunately no less. a scholar than Carl 
ified 


gS, 
icated of others but oe prior is redic: 
ee of ae no Cee is a i" 


sition. The first assertion, as we have already corn, 
ly t ce and the second also seems to be false. Bu 


. | to say that individual or sogutae te 
nnot be truly os of eee else. Aris- 
£ : 


_* 


iC pen are. nek 


v » ann (nat yap bine rat f 
rqyopetrar, xara, 5€ rovrwy adda 
Wray Erepa, ofov avOpw0s Kad 


oBby el ydp 70 pe 
‘This i is a mood of 


requiring no celianion for there 
rks any. Sete of variables. I t was” 


1e in eters, orouxeta, in cae ‘to show that we get ie 
lusion not in Shi gee of the matter of the ghee but 


I of the Prior Analytics es discusses the prc 
a Mien can be mad out of opposite premis: 


David Ross in his edition of the Analytics, P. 29, 
bles Aristotle became the founder of formal logic 


3 
nape rh Sdnv yiverat 7 opmreptopora ad apa al Ty ra ey nay oe dyrl rodrey ecida 
) mpordcewv ovpmdoniy Kal tov zpomov" ov yap Or. 7oe: rove An. pr. ii. 15, 64223 éorw yap emarhin ep’ ob 76 B kai i, satus 8° w ob A, 
160€, GAN’ zt 7) ovtuyla _Towaira. ° oy oop oroixeia rod abo al ¢ dv AdBor naoav larpuciyy emoripny nat pydeptay larpucty emorduy, 7 ro B.ravri ro 
rot Andevro Prov. inde kai ro T’ oddert, dar’ corat ris emorhn ovK émoripn. 
This syllogism i is a mood of the third figure, called later F 
sremisses. In the : systematic exposition of the syll 
ers R, S, P. See ibid. i, 6, see 


stotelian lone of the mood Barbara: ‘If 


ee to all A, then ¢ nes to ne Bes 


ay: elongs to 
ould i bong to some A; but if. A d 


men are aniinat We see fon this San that Aristotle uses 

the sign of necessity in the consequent of a true : 

order to emphasize that the implication is 
ariables occurring in the implicati 

A belongs to some B, it is necessary that B 

A’, because it is true th 

some B, then £ bel some A 

not belo: : : 


2, 25%20-6 « et yap 76 Ae zwi rd B, ral 76 Br rw 
twi ro B yi indpye, obx dvdyien 
i Léor, 7086 A avOpermos. avOpw 
Jpcbmrep SOmdpye.. : ; 
H. Maier, Die eine 4 


2 entspringt dem yl 
tet, bekundet rec 


‘On the oud of both premises 
ec ations"] which I think and express, I 


hink and express the conclusion by virtue of a com- — 
ee lying in my thinking.’ This sentence I can certainly - 
understand, but it is manifestly false. You may easily see its false- _ 

: think and pronounce the premisses of a syllogism, - 


‘Some Bi is not C’, without eens the 


‘concerned 


y conception of logic. If 
laws | of though you will be dis- 


‘Itis not true, hoyevee that logic i is the science i the laws of . 


It is not the object of logic to investigate how we are 
eae or how we ought to think. The first task belongs 


econd to a practical art of a similar kind to 
ore to do with thinking than mathe- _ 
, when you have to carry _ 


fed. of all C’, as do the oat Ba following 
you treat logic as an instrument of philosophy. 


Ammonis 10. 36 xara yop [1Adreva xal ov 6An69 Ayov otre pepos early (scil 
yy xi), « os ot i Brwixot daow kal Twes Ta Tidaramndv, ovre bres Sparen, £ / 


Tov mpayparoy AgBys ods Adyous, Bépos dorly, day 88 pu bs rods 
apa oe Spyavov. wore does ou &x ToD Teper ‘OU 


avroxivytoy, ro0ro 


ng to all’, ‘to belong to none’, ‘to ee 
t-belong to some’,? are characteristic of 
is hese constants represent relations between_ 
The medieval logicians denoted them by 4, £, 
respectively. The whole Aristotelian theory of the — 
is built up on these four expressions with the help of __ 
conjunctions ‘and’ and ‘if’. We may say therefore: The 


a 


gic of Aristotle i isa theory of the relations 4, E, 1, nad > an the Formal. jogic: and Se log are ‘two 5 dle dings 
The Aristotelian logic is formal without need formalis : 


th: t such : a theory has = nothing more in common. 
elations of 


ference, called formerly inode 
ule form detachinient: ree to this tule, if We 


$ Or equent me In oiler b to ae able to ae this rule we must 
that the proposition a, asserted sper 8 ae ae 


fence of oe premises, ots wh 
sms cone is evident. I for instan th 


ple, we are able to coneol: its cai, on the basis of - 
ternal form only, without referring to the meaning 0 


. } the ee 
din the ee ~ oe ee ae the ee e The conclusion i in variables is dropped i in the Greek text, 


Tovrew propos 4 i] owvayary? tev Adpav kai 
ore Karqyopoupevos: xai 6 & Srroxelpey S 
aw adr@, | as mpoelpnrat. a pe 
Z ob ” 7 ae Adyer: 


he words ‘ is pele and (ours are 

ted, sometimes even the important sign of the - 
” is dropped. Besides the form ‘A belongs to some B? 
‘ms which may be translated ‘A belongs to some of: 
ses of the sie are combined byt means of 


peirar is twice © omnithed) : is used in 


: Trayope 
A navri ro B (Sndpyer is altogether omitted) 


same mood (see p. 10, n. 5). The phrase 78 / 


laws of conversion ; elsewhere, e.g. in the mood 
ec p. 9, n. 1). The logically important word zavz: 


r@ Ss 
ited in a formulation of the mood Barbara n.). The * 


, n, 5). Syllogistic necessity 


a. OF Pp. 9, N. 1), in the mood | 
. 4). In one case it is dropped — 


d ie oe seem cael, to regard the p 


a, then o and ‘a entails B’ as joke the same meaning. 


a lytics) or yllogisms. The laws of a : 
ae oe ora instance: ‘ThA belongs. to all B the B 
on. his. 


false ls traditional: (siliogaan 
SO hich are not ini 


€ stated without a coaencwe. and the. connexion of thes 
- misses ith, the ain by means of ‘therefore’ doe 
1. The famous rte: 
c, ‘Cogito, ergo sum’, is not a true principle, beca 
i pears | Tti is an inference - a toa schol. 


: frendelenburg, the com- 
ae, Prantl, the historian of 
text of the Organon well, but neverthe- 


mt see the difference between the Aristotelian and : 


soderae is ‘wrong here, when be asks for per rn 


of the later logic; immediately after 
d Barbara in its usual traditional oe 


of a syllogism, we 
of detachment twice t 


e syllogism. If, therefore, ; an 


ey of the mode ‘If and a then yy? is 3 true, 


2 a n. 2: si ist vielleicht pestattet, ! und 
llungsform der spateren Logik, die 
: e der aristotelischen zu setzen.” ” 


the Aristotelian syllogism by the more familiar 
ent for: 


Ic a peas Among these is the proble of the | 
isti ee The division of oe into ee os 


oy 
proves this mood by converting the conclusion o 1 
| arbara. There are two other moods, Camestres of the 
ni list ‘we “shall have four types of guiversal affireative 
opositio on a omit the ewe propositions), ‘B ee to all same manner, by converting the joptclision of moods of the first 
oS Let us consider the ee of Disamis: ‘If R ey toallS 
iG Ry and H fopresente any term ful- 
Whe we find among the C’s a term 


Sy nen where the middle term - 


dn pr. i. 6, 28b7 el yap 76 wey P wavri 3 tO ss 70. 30 IT rwi, ey Kn 
s, 44°12-35 form yap ve peep exbpon 7@ A ae dy zB ols y abré dpyew. énel yap avriatpéder 76 karagarixéy, tndper 76.5 ri ro HT, ¢ 
~ mddy 88 7@ E 76 pev tndpyovra, €¢ ols Z, ols Oe avro énerat, P ravri 76 3, 76 88 E rl ra II, vai rd P rwi + I Sadptev: Gore 76. 
pty ody tabrd 71 tora tov T’ rah tev Z, dndypey, 73 A navri 7a E This passage refutes the assertion of Friedrich Solmsen that Aristotle was 
; aravrl 7 E, 7 8¢T nayri 6 A, & @are mayri 1GE 76 A. et be +o ig to apply the procedure of conversion to the conclusion. Die Entste . 
yen Tw ry E76 A Sndpyew 76 pev yap I 6A, 7G StH 6 E jotelischen Logik und Rhetorik, Berlin (1929), p. 55: ‘Die Umkehrung dring: 
76 B catrdv, dyreorpappevos éorat ov Moyronds: 70 mclusio ein, in der Aristoteles sie nicht kennen wollte’ 
A a Ere B (zabré yap Fv r@ H)- 76 | 2 dn, pr. i. 7, 29719 Sfhov 8é xal Ore &v dnaat trois oxT aot, oF 
f Os, KaTNYOpLKaY pev 7} orepyrindiy éudorépw @ 
tov, KarnyopiKod 88 Kat orepyTixod, abd 
guioyiopos tod éAdrrovos axp 
2, 76 6¢ B pndevi rH T- -avr 


longs to all B 
nd B belongs to no C, - and B belongs to no G, 
ng to some A, thenC aes not to some. 


who supposes that "Book 
er 1 of the Prior Analy ics, whe 


ee a en Suisse. ie, ps : 
oauron 8e zpooridnow aMovs. mévre Tots hues Tovrois : 
Belicrous évras, dv pevnpovever Kat 6 Aptororédns, Tov pay 


bdo (scil eden)» pio Ad metw ewoy 
nt 5 dmoparixol 7 ouprepacp | 


ns ‘major term’ and ‘minor term’. These 
r for the first time when he comes to the moods’ 


o sth logical law the given exp ations 
because. it is not possible to determine extensio1 


premiss and the predicate in the second, but it cannot. 
that B is contained in A or that it contains C; for the syllogism 
true for all values of the variables A, B, and C, even for thos 
which do not verify its premises. Take ‘bird? for 4, ‘crow’ & B 


d* animal’ for C: you get a true syllogism: - 
* (3) ~=— If all crowsare birds __ 


and all animals are crows, __ 
then all animals are birds. 


The extensional relations of the terms ‘crow’, ‘bird? anc al 

are of course independent of syllogistic. moods nd rer 
1¢ in syllogism (3) as they were in (1). 

no oe the middle term in (3) asi 


anineale instead of ‘all animals’ : The i 


@® If all crows are birds. 
and some animals are crows, 


ae nature’ ‘dou or see ee coayenucn! (Gee) - 
then some animals are _ ch Sanerme oe to = were raised 


ajor and th minor terms, given : 
and the misleading terminology 
in oe a source of difficulty. The 


lexander 92, 17 Unretra., el duce 
> All the moods of dxpos, xat rin obros xpibijoerat. 


athdov: Sud sobre pip ovde ieee dore pres aire 70 
emi 8 roy xabédov Seer) ovxére Tovro adn bes. 


yoo hon ie 700 st ae Spveov 708 
16 Kat pellewv axpos 76 Spveov). 
15. 10 an’ od8é darts dh pyre 


ew conclusions from given premisses. 
Th ae was — ah after Alexander. What John 


y 0) ev TO mpoxeysto mpoBAjpare ets TH Seif xarnyo- 
i ova’ Kal yap el avriorpeper xal did roUro yiverat 6 avrds Kal 
” ev ye TP tpiv els 76 Seiéar mpoxepeve arqyopovpevos dure xal never. 
Philoponus 67. 19 Bapey mporepov kal is eort peileov Gpos Kal tis eAdrraw. 


otro 8 uvaréy pev kal xowds éni ray tprav oxnudrooy S:oploacBas » Kal idia émt rod" 
ni ToD mpwsrov oxyparos peileow 6 Spos early 6 rod pécov KaTnyo- 


ow Sroxelpevos. | Kal Touro. pey Braldvrws € én roo mpwrov 
‘w TOD pey xarnyopetrat 7 be Snénevras. aan’ 


ed first. Ni eentleaen some pleas ers, 
intain that the order of the premisses is fixed. 
Ap leius for having changed this order,' and Maier rejects - 
aes 8 Opinion that Aristotle does not tie it owe. 2 No 


10 pev oxtua 76 rovobrov KaAG Sevrepor, péoov c 
pevov dygoiv, Expo 32 xab” dy déyetar robr0, pettov be dx 


cov, mparov de rh bce, Cf, Alexander 78. 1 xpfra: yap: oroixelous 0 
7 mpibry oxipart, Gad trois M, N, &, péaoy pev AapBavev 76 5M 
povpevoy xat Tip. mpebrnv éxov iby vy ri pabaleee! eiLova 5 
kelpevov pera rév péoov, eoxarov Se Kal eAdrrova ré 
fr. i. 6, 28410. dav 82 7h abr 7 ded navel 


formulations the letters are the same, ‘bur the premisses z ae 
1. The first formulation runs: ‘If R belongs to some S, and 
- nus ee e some RY 8 ‘The first eae of this 


first premiss of this : 
t contains the major 


: : t ee werfen wir natirlich gar nicht 
Sronetoban ev 76 pee ee 76 P, 700 ay pos a z. - 1 S ee ise nicht die Aufgabe haben, bei j 
ce, p. 3, n. 2 (Barbara) and p. 10, n. 2 SS a 


See p. 9, n. 4 (Felapton), and p. 7, n. (Disamis). | 
An. pr. i. 6, 28 12 el ro pev P rol To. 2 76 be ole navel indpxer » ay 


Einiges A ist nicht C 
‘Vertauschung des Untersatz 


is peak, howe of logical absurdity M 
on that there exists a fourth syllogistic figure consistir 
two moods, Fesapo and Fresison. He supports this assertion 
following argument: “The Aristotelian doctrine overlooks _ 
et = zwei Formen’, > PP pai, a one possible position of the middle term. ‘This term may be less" 


, vol. ii a, p. 60, n. 1: ‘auch der negative syllogistis 
die aussere Form der Subordination. Iso bid. 
id 


es ‘Begriffe liegt, d 
beide nicht liegen, h: 


Lehre ¢ 1ABt eine mbgliche Stellung 
ler als der Ober- und allgemeiner 


ugh ane, it seems te wn 
ae Berlin editors of the Greck ( 


m the Prior Analytics, and has i 


-scholium of an unknown author found in the same 


in which the fragments of Ammonius are preserve 
entitled ‘On all the kinds of syllogism’, and begins th 
‘There are three kinds ofsyllogism : the categorical, the hypothetica 
the syllogism xara mpdodmpw. Of the categorical there are two 
kinds: the simple and the compound. Of the simple syllogism there 
re three kinds: the first, the second, and the third figure. Of the com- 
yllogism there are four kinds: the first, the second, the third 
] the fourth figure. For Aristotle says that there are only three 
igures, because he looks at the simple syllogisms, consisting of th: 
terms. Galen, however, says in his Apodeictic that there are fo 
because he looks at the compound Cat consisting 


ii 302, n, 112: 74. 88 oyfpora ray 
mi rovrois Efacxer elvat, evavri 
epov dentin oidpevos Tov Thy Ac 
eddéws éxnérruxe. 


Te terms have three pre- 
say Band C, which form the premiss _ 
this the middle premiss. B forms together 
b the conclusion, the minor premiss, and C 
ther with D, the predicate of the conclusion, the major » 
Ne thus obtain the following eight combinations (in all 
es the we term is the eee t the second the ue 


cies veld either the sonclusion A-D or ae lame 
4, we get as Galen does the same ae from combination : 


3 To a and F7 having six moods each, and figure F ia a es into hoy and ee, q ee that a oe vito : 


ene i ee a hee oo ot eee oe the ak ‘which needs Bes other than wha has been 


Conclusion : : 
AB 


the proposi- Co menting upon thé ane pascage Alexande st uses a 
and two laws _ ros, 24. 2: ae ee ody es a y 


his Aristotelian ae of hie has a — flaw: it 


poses that all a ad can be ee by the four Kinds 


ay aplictonn 4 are pro- a 
Les but | 


Pp 
ishment of the validity of the 
ne conclusion cannot be applied 
ny of d the Solmece as this a orte o is an 


rent.’ : This detail i is of no little ee Modern formal 
to petuce the Sees of axioms in a 2 deductive 


neste! as axioms to build up the whole theory of the oe 

He forgets, however, that the laws of conversion, whic 
reduce the imperfect moods to the perf 

his theory and cannot be es 


beiwesdi primitive ane derivative . 
baw on a and defined terms. _The constants 0 


t the en eae 4 contain’ : 
! 4 2629 Sijhoy 6é xal Gre wai 


a oxipars xabdAov: 


egation n the: following — 
neans the same as ‘It is not 
|B’, and ‘A elongs to no B’ means the — 
true that A belongs to some B’. In the same > 
id be defined by. O, and I by £. Aristotle does not _ 
ntroduce these definitions into ‘his system, but he uses them | 
ly as arguments of his proofs. Let us quote as only one 
f of conversion of the J-premiss. It runs as fol- 
n B must belong to some A. _ 
would belong to no B,’! ‘Iti is 


s: in the first 


ond ‘if—then’. Both 


ere identical. But the 


n both formulae the 


ifferent kind : the values which 
e A are terms, like ‘man’ or 
formula we get thus the propositions ‘All 


e plants’. The values of the variable 


it pi positions, like ‘Dublin lies on the Liffey’ 

F; ‘iday’ ; we get, therefore, from the second formula 

: propositions: “If Dublin lies on the Liffey, then Dublin lies 
th 


Liffey’ or ‘If today is Friday, then today is Frida 


ference between term-varia les and proposition-variables is 
ll difference betweer _ the two formulae and conse- 
’ as of logic, and, as propositions — 
ag different semantical categories, th difference 


1 o oft the Stoics. This bee 


but of rules of inference. The so-called 


to ee cae that f the | one is, the other ay 


hen if the latter is not, the former will: not be either.’> That 


in terms of modern logic, t 
e form ‘If a, then ne 7 ig ttc, then there must a be true a 


: aac ceplains it by 
, then B should be necess i 


er with the second — 
en B* by the law of the 


ng ton M; but Mwas admited 
belong to some x. ~ 


) If M ua to no WN, then u ioe to no M, 

the other is the mood Ferio of the first figur . 
f NV belongs to no M. and M baler to somt 
loes not ons te to some x 


M ‘belongs to ap Nand 
re belong tos some A 


of the one ‘and’, top and toganew propodiion a 
a start with thesis ioe As bp, q and r are propositional 


best to some X” for r, we oe fom the nieende 
f conversion ( 1), and we may detach the cons 


ing imperfect syl gis 


jongs to all Ay and . ig belongs 


s based on n the pond D Darii of ihe first fip 


If R belongs to all S and S belongs to some P, 
belongs to some ‘go 


and on the law of conversion of the © Epropastons applied bw 
once in the form: 


n Gt rand b, ten r aad ). 
etween (5) and (11) consists in this, that the 


r is not in the second place, as in (5), but in the — 


conjunction is commutable and ‘p and r’ is equivalent to 
erence does not affect the validity of the thesis. _ 
n by Aristotle begins with the conversion of the 
o some 8’. Following this procedure, let us 
the premiss ‘P belongs to some SS’, for q_ 
me P’, and for r the } premiss ‘R wl 


he applies ST . the Ly of the peel syllo- : 
14). The syllogism (14) is a mood of the fourth 
ris. As we already rae Aristotle mentions 


conversion 


Band: Bocardo. 
ther eses f the ev eesneral Ae 


e Baroco z nd Bocardo carinot be reduce o the first 
by conversion. The conversion of the A-p 
1, from which together with 


star np epeint of our reductio 
eads to a false conclusion, t re 


or does not belong t 


ii. 14, Gabe 
Brera vaupetv, 


a statement 


100d Baroco should 


d not from the negation 
should lead to an uncondition- 


‘, and not to a proposition that is admitted to 
under certain conditions. I shall here give a sketch 
‘such a proof. Let a denote the proposition. ‘M belongs to all 


BN belongs to all X’, and y ‘M belongs to all X’. As the 
egation of an premiss is an O-premiss, ‘not-f *! will have the 


be eX’, , and eee ‘M does. not 


? ‘) 
ion we get in the antecedent 
e can detach the conse- 


gs to all Ma and it is not true that M blogs 

to all X, then it is not true that V belongs to all X.. 
t O-premiss 3 the ‘negation ofthe A-premiss, we may re ace 
that belongs to all’ ay ‘does not 


ne law of trans- 


his law is oye con- 


ee arupetoba ald Aouriy- a a fate Keg 70 
i, 14) Bol Hele ap, el: 78 py ceiees ne dor. 


this propositio , Ww 
, but not explicitly expressed 
premiss ‘the first’, there follows the conclusion 
y | the third ‘indemonstrable ey Thi is 
aciniision or some other iy but por cice 
tents ; besides, it is etwas a ee of one 
syllo: 


: pBalver ba Thy dvridaow. | - rae 
ri, 23, 41937 doatrus 88 xal of. 8 yap rov xal 7d etrepov’ kos vam Je 
dead ueralo én o Ady, ene Exoper 40 ovvaxrind: abrot Mepere nar 
ae Tod Aevrropévov Ajppar ‘ro 
ov 76 ovpépacpa 76 ‘odk dpa 76 be 
708 xe Kochalsky, 


e po: on requires the suiradubiion of a new teem: 


osed term’ ; ; here it is C. a to the eT of 


eo ie xara ae sae pn Oo 
s 708 B earmyopnOiaerat. 
éon Kat olxedraroy Tots: ae 


3 some A, then B Sida to all C and A belon gs 


ittle modification of the consequent of ‘this implication 
solves our problem. We must put before the consequent an 
istential quantifier, the words ‘there exists’, binding t the vari- 
ble GC. For if B belongs to some A, there always rT 
uch that B belongs to all C and A belongs o all 


common part of A and B or a term in 


If, for example, some Greeks ar 
common part of the 


g from theses () and ie and app 
ne propositional logic and the rules of existenti: 
following t thesis of the ee dete wi 


‘by c Say: 

this also per Pee and by « 

belong to all S, should some of the S’s, e.g 

and R will belong to this, and then P will belong 

Alex a der’ 's commentary on this passage deserves our attention 
gins with a Se remark. If WV were a universal term in- 


oe enw as ‘P beau : all S’ and ‘ 


2 pri. 5 28422 for 8 ‘ai 8:6. rod ad 
a el ydp dudeo (cil. i Ha Healey ne 


Rail in his symematic is investigati 
He proves the true ones but also show: 


he last, there will be no Slogan of the extremes; for mee neces- 
follows from the terms being so related ; for it is possible that the 
oT belong to all as well as to none of the so that ne 


y consequence by means of oe premis , the 
sm. aes a belonging to all: animal, man 


is important to know that his 
b cies were — Alex- 


hich oy che. are aa by it es 1 What 
lexander says is certainly ee for. nothing can be for- 


\lexa dee os, 22 al yap xabdAov ee emt twos dns Seléer duvdpevoy 


cute . rh Hite Tavrny toxpy ouMoyroruciy, € ye Ta Te evayria Kal a . 


Bar wal wahw én’ ans xalddov amodarixdy, 6 evapyéoraroy onpetov sod 


WAwY avatperixd. 
indelt sich also um folgende Komiuationen: : 


= verifying t the premisses ‘A belon 


to no C’, but not verifying the conclusion ‘A d 

some C’, Aristotle found such terms: take ‘animal’ fo 

for B, ‘horse’ for C. The premisses ‘Animal belongs 

or ‘All men are animals’, and ‘Man belongs to no horse’ or ‘No- 


horses are men’, are verified ; but the conclusion ‘Animal does 
‘not belong to some horse’ or ‘Some horses are not animals’ is — 


false. Formula (1), therefore, is not a syllogism. For th ‘sar 
reason neither will the Nice form: LS 


be a pion, because the premiss 
a terms as baba bu the 


the given remisses, 
eee conclusio be 


gives such terms : 
_ The premisses are verified, fo 
and ‘No stone is a man’, but the conclusio: 


pilowon, since for the given terms the premisses are verified - 
as before, but the conclusion ‘All stones are animals’ is n¢ 
fied. It results from the above that no conclusion wha’ 


| ‘B belongs to no C’, ¥ 
subject of the conclu n. This combinatio 
or syllogustic, : 


for some terms a true universal affirmative — 


some other terms a true particular negative 
tatement, This opinion was put forward by Alexander’s teacher 
Her. erminus, = some Giaer Peripatetics, a was rightly refuted 


t not bee Properly understood. 
. The logistic forms: 1)-(4 


y giving concrete 


mple. But th he breaks off his proof, as 


de 3. -90. 27. The words of Heriains are quoted fe 34: 
Epuivos e res ‘ a 4 yap auluylias civ dvrigaow é éveort ovvayonevny detgar, 


ray Hndev edarrov dovA\dyiorov ddyew ris ev F re évavria owdyerau 
al ora Cpoieos éxelvois.” : 


av yap... orepyrixal, ofoy 76 M 7 Hey N [pndevt 7 
rat Oi) 


mari Kai pnderi 76 Bro NG tardpyew. Spot 
‘avril Undpyxew obx éort AaBeiv, &7roM 
N, 76 b€ M pda 7@ N, 76 M 


vk eyxeopet aBety 
t ro 
davepsv br ob8e 


ecessary that M ‘should bilone to some x, when it does not 


belong to some (other) X; M might belong to no X. Concrete 


terms led the premisses ‘M belongs to no N : a ‘M aa longs 


is a (5) must 


tronger See than ( 


tio are not yet known. On oe an °F ie — TOC 
a we may. sate ee oe one . 


se that ‘A does not belong to some A’ is rejected 
Ac does no belong t ) some B’ must be rejected too, meee if 


1, which is rejected. 
rules was anticipated by Aristotle, the second 
t .Both enable us to reject some forms, pro- 
hat some other forms have already been rejected. Aristotle 


s procedure i is correct, but it introduces nto, logic 
iene: not germane to it. “Man’ and ‘animal’ 


is. Logic cannot depend on concrete termsand _ 
€ want to avoid this difficulty, we must reject 
natically. I have found that if we ae the two 


following forms of the second ae See 


theory of the ee 


yy the Stoics, - 
_ The four kinds of premiss 01 m 
two functors ‘if— — then’ a ant 


is done in the traditional: es The Gcididonal logic 3 is a 


_ system different from the Aristotelian syllogistic, and should not _ 
be mixed up with the ea logic of Aristotle. Aristotle divide 


. as 


s so-called jmopertec syllogisms to the per- 
. Reduction here means proof or deduction 


em from the axioms, He uses three kinds of proof: by 
ion, by doa) ad pce and by ecthesis. Logical 


ool a more so Seale 
to another already rejected. On the 
‘this ‘cena a rule of rejection could be stated correspond- 

ing to o the rule of detachment by assertion; this can be regarded 
s.th con mencement of a new field of a logical ce and of 


names. ‘His peed con en rely ee 
og also belong to the ee 


set of formulae given ae C. A. ‘Meredith, a mentioned above 
at ae end of section 14. 


the utmost importance for his whole system: ‘it is a eat 

decision. The number of significant expressions of the | 
infinite ; most of them are certainly false, bu 

vs true, like valid webes Ss 


he insufficient Gutecutiea ton of the Admotalian “bee given ef 
the four axioms. This rule was found by Stupecki. 
Stupecki’s rule of rejection peculiar to Aristotle’s eee 
can be formulated in the following way: Let a and pd 
negative premisses of the Aristotelian logic, i.e. | 
> ‘No Ai is B’ or ‘Some 4 is not B’, and 


expression ‘Tf all Cis B | 4 ] 
eae) false RISTOTLE! S SYSTEM if 
FORM 


yeh out the ‘system of soncnodal pane accor 
uenens of modern formal logic, but i in close connexion wi 


C does not ied to the Sie it os com- 

he antecedent with the consequent. The expression Kpq | 
ans ‘p and q’ and is called ‘conjunction’. We shall meet in 
hird functor of propositional logic, propositional 
unctor of one argument and is denoted by 
ion Nj either i in English or — 


akes as punitive 
on, in our symbol- 
"sets of axioms of the oe 


expression, cenaies d the same for 
ignificant expressions are defined inducti ely i in the I 


how this omitted thesis is 


ubstitution. gives 0 as the fi 
i a is ce In th 


I denote Ges es Greek capitals, the universal quanti- 
ber ale I, and the are or existential ee by 3. I 


Theses assumed as true without proof: 


(). ClabScK Ach Aca 
(2) CEcKAchAcalab 


aw of the diypothietical sylloginn) 
cy oe Acadch x cet I oe 


and (7) and (9) by substitu 
pattern the reader himself m 


- (ausiliary aan 


a7 deb, db r(Eed, $/Oad x 


nor. a occurs in the antecedent: 
(23) Heb x (24) 
(24) CqlIbClablba : 
(24) Hea x (25) 
(25) CqlalIbClablba 
(25) q/CpCap x CT 


10U cing te consequent. That means, in f ther wort 
is a,’ This 


being given ee 
constants A and I, defining 2 


III. CCK pgrCKNrgN 
V. CCKpNaNrCK; 


oe C20 =0, ee o 
| Kre = Ker = Kee = 1. 


t under these conditions all the theses, 


VI. p/ Abc, gitta, aft 
. CAbcClbalac 
(5. b/a, c/a, albxC1-6 


. Clablba _(law of conversion of the I-premiss) . 


. I, plAbc, q/lba, a 
7 ClbaCAbclac 

4. bla, fbx C2-8 
= ‘CAablab (law o 


£3) lish ee Element of. 
of showed for the firs : 


ac. cla, alex 36 
36. CKEbaAchEca 
6 33. p/Eba, g/Acb, ale, ne Be 37 
37. CKAchbEbakac 
II. g/Eab, r/Oab x C15-38 
38. CCpEabCpOab 


38. p/KEbcAab, bjex 030-39 
39. CKEbcAabOac 


sa. p|KEcbAab, ble 
= ee 


a } 
4. _s[lba x. C1148 
oS CKEcbaOas 


ra. Axiom : 3 is the 
, for it is the only syllo- 


rejection, fees so far 
o the present oe : 


* CKAchAablac. 
CK. Fees, 


wo rules of, rejection: — 


ejection by terete i if the cial ati 
asserted, but the consequent jec 
oe a must be rejected too. 
ection ay substitution : if B 


“oxG*61-*59 
o Tac. 


clone. The asserted Tmo 60 has a oe 
93 oo antecedent, *6r, must be 


though . it is 5 oonibie to prove all the known theses of the 
gic by means of our axioms and rules of assertion, 
valid Choa forms gah means of our and * 5a ‘CK EchEab lac are patency because it: 
fo} circles dying outside — oe and 


lian A ellcewes. on which we could decide \ 
ificant expression of this system has to ie ass 


ter is devoted. 


sa ie as we can only. 


sircles. Whatever be the way to substitute 


hree values for ee ene two variables must away: 


Nn logic 
and expressions of the form (F4) are 
of terms is infinite. This infinite number of unde 
sions cannot be rejected otherwise than axiomatically, as resu 
from the following consideration: (F3) cannot be disproved b 
the system of our axioms and rules, and therefore must be 
petted axiomati ee ‘The next SS expressio: 


d B: ar imple pee expressic 
eee mn, then if Cay ay are see 


f premissessome 


( om either of them 


fea propestion c can be drawa except 


‘om each of them veel This i is the 


m a or fom B it cannot follow from their conjunction, — 


can be oe from two as premisses that does 


fais from the aoe de 


9. p/Eac, alc, bax 79 : 
99. CCEaclcaCEaclac 
79 x G*80-*64 
- #Bo, CEaclea 
| "Box 781. c/a, Boe 2 
-*81. CEchlac 
— *64x "Be. b/c 
- *82, CEablac 
RS. a/Ecb, BiEab, lac *81, *Bo > 5, 
#83. CEcbCEablac. 
The rule RS” is here applied for the Gt time; o an B 
simple negative expressions, and y is also a simple 
From *83 we get by the law of exportation VII 2 
Vib poe , 9|Eab, r/lacx 84 
84. CCK EchEablacCEchCEablac 
84x C*59a-*89 
*590. one : 


| @ a1GeCor, 1/Cprx' 
2) fee 


2 g/CaCCpCarCpr, bis r<Ct)- (3) 
3) CCsCCgCCpCarCpriCst © 
(2) glGpCar, pla, rIGprx (4). 
(4) CCpCgrCCgCCpCarCprlgCpr 
(3) s/CpCqr, Hab Cla) () 
/ (1d) oo 


er by Q, w 
plications each converse to the other, 


But « is an ai exp essio: 


his ¢ case formula I reads: 
Chg ~ CNCpqr with respect to S1 and Se 
¢ the difficulty begins: we can get the thesis CCpgC.NCpqr_ 


from S1 by the substitution p/Cpq, g/r, but we cannot derive 
from | this thesis the ee BES for as is no’ 


? ofd ied ae ds & saying: : 
> deductively equivalent to each other 


by means c these theses and of the rules of inferenc 
one of those expressions is asserted, the other mu 


serted too, or if one of ae is rejected, the other must 


equivalence. TE Qo is a these, it 


oe are to i with leet to 228; 


Coty Cory @o0g.-+ Coy 10%y 
where all the a’s are simple 
tic, i.e. expressions of the type Aab, Ia 


known theses of the syllogistic either a 
essions or can easily be transformed into elementary expr 
sions. The laws of conversion, e.g. Clablba or CAablba, a 
lementary_ expressions. All the syllogisms are of the form 
apy, and expressions of this kind are deductively equivalent 
) elementary expressions | of the form CoCBy with respect to th 
aws of exportation and importation. But there are other signi- 
nt expressions of the syllogistic, some of them 
, that are not elementary. We have alr ad 
expression: it was thesis 78, CCNAabAba 
ch is not a simple expression but an i 
sts, of course, an infinity of su 
taken into account in the 
1corem (TA) can eas: 
‘theorem for he 


ry gnificant expression of the dheoey of 
variable (which eels but need not, be 


Or e sformed, as we 
know, in a deductiv with respect to 
Sr and So: 


: misa ariable not occurring 


‘cop ce ON ecoiicuy by I; 


CN gecCayy ~ CCCoqqgCNCCyppr ,, UI; 
CC qgCNCCappr ~ CNCpqCNCCgppr, CaCNCCapprby! 


ie ~ ees us by I 


variable in n the first antecedent, and also i ethan 
form: 
CeCe Cay 


expression | 
it are of the tyg type p and Np, ther 


two new ones: . 


eee ~ CCpqCNaCpr 
MC Cpr CNPCNaCpr, open a IV. 


ntary expressions as__ 
ga) es from 


@) ) enchocie 
(8) 1/CpCCpqqx(9) 
(9) GNCpCCpqqCpCCpqg 
S2. P/CCChqq x C(9)- -( a 
(10) CpCCpqq. 
Upon this model we can prove any thet we want. | 


Second example: Disproof of the expression C iN P94 
We first reduce this expression to elemen ary ex €s 


the basis of the es Se 


S83. alGNar x ( 14) 
4) CONNCNgrCpCNor. 

Now we must disprove the expression CpC.Ng 

purpose the new theses - and $15 and t 


‘formations to them in 
theory of deduction. This 
_CCNAabAbalab. We get: 


CCNAabAbalab ~~ CNCCNAabAbalab b 
_CNCCNAabAbalabp ~ CCNAabAbaCNIabp ,, II; 
CCNAabAbaCNIabp ~ CNNAabCNIabp, CAbaGNiabp by J IV; 
CNNAabCNIabp =~ CAabCNiabp =—S by Tl. 


Instead of WAab we can always write Oab, and 
_ Nab. In what follows, however, it will be m mor 
employ forms with NV. 

_ Both elementary expressions, 

to which ee has b 


fom rae the: expression. CaCBa by Sr 

jected, we get by S18 CCoNBCaCBr, ' erefor CoNB 

re ected; and conversely, when CoN is rejected, we get by 
CBNBCONB, therefore CuCBNB must be rejected and conse- 

uently CaCBx. Transformation IX can be explained 

ie way. This we can apply directly to our ex: 
for a, Jab for B, and p for 7; you get CAa 

way from CAbaCNIabp results CAbalab. If 
more antecedents th 


:NCNIabNACAdClp - , CNCNCNIabNAcbN Ade a 


by 


: CNCNGNIabNAcbNAdcCladp ~ ~ CNCNGNIabNAcbNAdcNIad 


by VIII; 


CNCNGNTANACLNAdeNIa ~ CNCNIabNACBCAdGNT 


_ *100 Xx *61. ob 
*100. lab : 
8xC*r101-*100 
Fro1. Aab 


IV. Aaa, aes x C1102 


(8. CAabh 


(= Baa) 


(= Fab). 
ex essions I shall suc- 


sequent is negative, an and more haw on 
Expressions of this kind can be reduced 
, and eventually to the second case."The _ 
is case requires Stupecki’s rule of rejection. 


et us suppose that the original expression is of the 


NBCy...Np. This supposition can always, be made, — 
may be moved to peel dist whatever. oS 


ith me negativ antecedent are ee we gather bon hen 
eated application of Stupecki’s rule of rejection that the 
pression m _ be sgh ee Le as will ex- 


ST 


pedents. Now it can be shown tise st both 
— CAbaAab and 
esis, as can be peo v eu them to. ie case with 


ents. Expressions (3), (4), (5), and ( 
he rule of Stupecki, we gather from 


x a a] Aba, +l, s|Aab Se 108 
abA abi (X. COKp 


of ‘premises is 
_however, Jab d 


is ; equivalent to our axiom of ecuon 
_ (d) The consequent is Jab, and among the abteceda 
are expressions of the type Afa (f different from a), but not of 
the type Agé (g different from 4), If there is Abe or Ibe 7 and 
a chain leading from e to a: 
(a) Abe; Aces, Acres, .., Ae,a, 
—«&) Ibe; Aee,, Atte ae Ae,a, 


€ oe (”) Aca and Ach, from (8) Adb and Ada, r d 
in both cases Jab by the mood Darapti. Furthe: 2 
cedent Ted (or aL and two chain: 


r spectively, and the 


rding to sub-case (¢). : 


now exhausted, and it is proved that every 


the telian syllogistic is either — 
n the basis of our axioms and rules of 


al interpretation. L 
yllogistic could be aes, anc 


on and its rules. He only tested some ‘aw of con- 


logistic moods in order to be sure that his 


yt wrong. It seems, therefore, to bea mere 
on satisfies our asserted axioms — 


the rule of Stupecki. In any 
: uitions, ee oe 


e ice Take as eae the slling numbers: 


@, = 15, by = 3, 6, = 12, 
d= 14, by = 7, Ce = 35. 


Ach is true, for ¢, is divisible by b, and cy is divaible by 45; Ae 


also true, for a, is divisible by 6, and a, is divisible 
e conclusion Jac is not oe for a and 2 


on other. _ 


a feble by. d,, and a ne a All the antecedents 


ue, th consequent is false; therefore expression (1) is _ 


t of numbers does not disprove expression 
true (as. both pairs of numbers, 5, and ¢,, and b, 
me to each other), and therefore Nbc is false. 
nt of an implication i is false, the implication 
disprove expression (2) we must ok anomie 


ions (1 


down all the prime numbe: which make up 
Se for (1) the 


m the primes of the first series, for instance: — 
2 by 11, 3 by 13, and 5, by 7 be get thus a new set o 


By = 13, = 11.11.11, dy = 13, 


- otc 


ae 6. It, 


This set disproves (). For it is evident, tot 
miss Aef or Jef there corresponds the set of numbers _ 


tots tuta A prime to ls) Si prime to So 


and there is — set ee numbers 


te : Secondly, 
divisible byJ 


ae This proce 
es ied to ) any case of the oe aud therefore Siupel 
verified as the Leibnizian je eee a 


sclecte. some formulae and even states a rule o rejectic 
Wherever in Aristotle’s exposition there was something 
ompletely correct, I have been anxious to correct the flaws of _ 
his exposition, e.g. some unsatisfactory proofs by reductio per 


In text-books of mathematical logic one can read impossibile, or the eee PECUBE concrete terms. _ has bee: 
that the law of conversion of the ie ene : 


ries “his ieee or rather a corrupt for 


yas the sole logic | known to ne aan He is ; 3 


I takei it that the theory of modal igewe 
of Book lof the Prior. 


SN ODN SOTO 


attempt to ex in th pro PROPOSITIONS 
or ns are possible. Now some enpaicecs for instance 
lexander, were apparently already aware that there exists 
large lass. of propositions having no subject and no predi- 
uch as implications, disjunctions, conjunctions, and so 
these may be called functorial propositions, since in all 
rs a | onal ee like ‘if—then’, ‘or’, 


§ 36. Introduction 


THERE are two reasons vay Aristotle’s modal logic i is so little 
known. The first i is due to the author oe in contrast to th 


‘nga a mee term is Se in the 
ne it means the same as Swvaréy, i in the Prior a it 


* 


‘surd.t After a fu tt r 


states that 


possibility, which is stated in the 
tion,‘ is also meant as an equivalei 


known to Aristotle without 
The first ee runs : 


id. abi + x wp boon toe a elvan Sa ‘and pip td. 


wardv elvar 76 odx ddvvarov elvar dxodovbel, rovrw Se 76 yt) dvaynaiov elvac: ¢ 
ae 73 ee elvat no dvayxatoy elvat, oe dromoy. : 


es Sndpxew?” 5 re rabra tora. j daclovbo 


. fe 22°20 7 8¢ wh Suvar 
fou (¢ 


fT ablenate propositions are true, or 
that all coe propositions are false ; ; 


ie Mp, must be reje 
Icalla system ‘ 


ihe Allovae fadebendeak set of axic 


oS ee 2 ee a Mp 


ee set of axioms: 


3. a *6. BL *8, NIp — 


no referen 
letters by propositional v: a 
18. CCpqCLplq and 


. Both formulae may be called in a wider sense. wn of exte: 
ality’, the first for L, the second for M. The words ‘in a 
sense” require an explanation. 


_ The oe law of extensionality, taken sensu stricto 


qr 

24. CCpgCCorCpr 

25+ CRC aC pCa pr 
. CLpp. 

The deduction: : 

23 r|CLplqx C2126 

26. CoCChgClpLq 
24. fib. glp, 1|CCpqCLpL- 
CLpCG gClplg 


7 
4 
} 
| 
| 
4 
4 
| 


_ Alexander assimilates 
__ that of possibility by omi ing 
He says ‘that a B which is impossi 
_which is possible may also be p1 
__ possibility: that is possible, the supposed existe N 
of ex prone 21, and formula 1gtothestrictlaw _ plies nothing impossible’. 1 The words ‘impossible’ and ‘nothing? 
lity 22. We are right, therefore, to call those formulae here. require a cautious interpretation. We cannot interpret : 
pee in a wider sense’. eee of ‘course, it | __ possible’ as ‘not possible’, because the definition would be circ 
lar; we must either take ‘impossible’ as a primitive term or, takin 
‘necessary’ as primitive, define the expression ‘impossible 
‘b by ‘necessary that not p’. I prefer the se 
_ discuss the new definition on the ground of the 
logic. The word ok should = 


ce comment, donee, given on this — cS ae Seon. would | give the Sie 1, ‘cannot e 
‘ areful examination. — proved otherwise than by means of the law of extensiona “ 
ee As this Ae is rather compli 
full. 


4. CGp4CCarCor 
CIgCCpgNLNqMp 


ee . the premisses « of a valid syllogism and its conclusion p. 
18. Ne alNb x 34 uld seem therefore - the laws of —— — : 
INgNpCLNGLNp 

pci, alan, OLN aLNb> x Cy2-Co4 


and r’s argument. Thi 
d thesis 37. We see bed 
means of the efinition with quantifiers 
slicated. It suffices to retain definition 1 and to add 
stem the L-law of extensionality i in order to get 
ionality. In the same way we may get the L-la o 
mnality, if we add the M-law of extensionality to the M- 
and definition 2. The L-system i is deductively equivalent tot 
M-system with the laws of extensionality as well as without them. 
It is, of course, highly improbable that an ancient logici: 
d have invented such an exact proof as that given abo 
fi that the proof is correct throws an inte 
f possibility. I suppose that he 


rtly expressed thus: wha does not mean that the conclusion is 


+. 


nclusion when hes says, ees a sia with an 
conclusion, that this conclusion is not ‘simply’ (anAds) 


, Le. necessary in itself, but is necessary ‘on condition’, — 


‘ith tedeees to its a (rovrey dvrwy). 1 There are 


IS Tt aoe 


- be eliminated 
_ lowing consideration 


The syllogism (g) comely ans! slat 
the form: — 
(h) LCKAbaAchAca, 


which means in words: 


(i) It is necessary that (if every bi is an a, ad every cis a 5 sen every 
cshouldbeana). 


_ The sign of ee in front of the ee hov 


_(n) CKAbaAchAca, 


since a universal quantifier may | be omitted when it. 
head of an asserted formula. 

Formulae (h) and (m) are not equivalent. Iti is obvious that 
can be deduced from (h) by the principle CLpp, 1 
deduction is not possible without the reductio. 
universal quantifiers. This, however, cannot be d 


very bird is a crow and every minal is 
thould be a crow). 


| Sone ees i orasstrict implicate ? In othe 
_ should we accept the stronger formulae 18 and 109 (I call 

‘strong interpretation’), or should we reject them accepting the 

weaker formulae 43 and 44 (weak interpretation) ? 
__ Aristotle was certainly not aware of the difference betwee 
: these two interpretations and of their i importance for m 

He could not know Philo’s definition of the n 

But his commentator Alexander was very we 

the logic of the Stoic-Mega 

troversies about the me 


always true, 
contains Ca must be true for all values of the 
\lexander’s comment is not incompatible with the strong inte 
pretation ; it does not throw light on our problem. 
Some more light is thrown on it, if we replace i 
: oe of ae M-law of extensionality expounded in 


ted i in the S casical 
ae = 


pévov 76 70 ‘el Aretav8pos | €or! 
ra €ort', kal <el> etn, 


than stric a Nevertheless our 

ively solved. Let us therefore turn to the 

er kind of asserted apodeictic proposition accepted oy Aris- 
tle, that i is to Bec sary connexions of terms. — 


man is an animal’, ae be an apod 


‘man’ as an ‘animal, so that the predicat 


be ee in supposing that Aral ould have een all 
analytic propositions based on definitions as apodeictic, since he 
says in the Posterior Analytics that essential predicates belong to 
ee necessarily,’ and essential predicates ce from de 


. post. i. 6, 74°6 i 82 xa av 
Thomas, oO. P., Jerr 


“he bine of this consequence may be 

e following example: Let us suppose that a number x 
as been thrown with a die. It is possible that the number y next 
thrown with the die will be different from x. But if it is possible 
that will ifferent from y, i.e. not equal to J, then according 


- Uso in a different way fom nee 
_ are compelled to assume that no analytic propo: 


Before dealing with this important topic let us bring to n en 


our ipo of Aristotle’s $ concepts of modalities, 


: § 44. An Aristotelian paradox 


oe isa eae of sien set forth by 


ob iy ovre AG by Gnav dvdyney oe ore: 
‘Oy array elvar é€ di dvdynns Gre €or, Kal 4 
See 156. 29 é yoov eae ey 


true that £, itisn 
_ would have accepted 
interesting to draw some consequent 
In two-valued logic any proposition is 
Hence the expression ‘It is true that pf’ is equivalent to | 


€& testis) I . : true that f, it is necessary that p’ would be equivalent to this 


ate necessity does not differ from conditional - _ simpler expression: ‘If , it is necessary that p’ which reads in _ 
; eel ue We know, however, that. this formula has been — 


ak rule on and the aneried Se of: ent, Fux th 1ere 
lows the asserted apodeictic formula i whic. 
ha seen, to awkward Se cee 


_ Alexander ere says: “The content is ith 
_ impossible.’! _ 
___ We get another definition of Tp, if we cere NL ac 
ve already mentioned that the Areotelion term eSexd- a. cording to our definition 1 into Mp, and NLp into MNp: 
yi dn the De Interpretatione, and sometimes in the 49. QTPKM. Np Le or 50. Qtp K Mp: M. Np 
ame as duvardv, but sometimes it has 
ning which ees Sir David : 


nt. 9, 19*9 éorw me rots ae del evepyovat 76 
4 TOUTE TO tudriov duvardy core a 


os boek S| ‘very acu ; 


fight omcnows in foe Oe chee the propositions ‘It is 
Oss le at there will be a sea-fight tomorrow’ and ‘It is 


contingent propositions: Both difficultie : 
.  totle’s modal syllogistic, the first i in his theor 


of contingent syllogisms. If we want to meet hee diffic: 


. _to explain as well as to appreciate his modal syllogistic, we m 
first establish a secure and ae Hass of modal oe 


ith fine That means in aoe 
» and a) He = 0. Obviously the 


abolic cualides = means of ‘truth-tables’ or ‘matrices’, _ 


Te She The oe matrix Mr of C and V may 


ne another. The matrix 


C-N-p-system, CCpqCCarGpr a: and CCN$} 
that the property of always yielding 


to the rules of substitution and detachm: r 


_ sions, all asserted formulae of the C-N-p-syste 


the matrix Mr. And as similarly the property of not : 
yielding 1 is hereditary with respect to the rules of inferen 
ejected expressions, all rejected formulae of the C-—N-p- 

can be disproved by M1, if p is axiomatically, rejected. A matrix 
which verifies all fonmulse of a system, ie. proves the asserte 
and disproves the rejected ones, is called ‘adequate’ for the 


‘system. Mi is an adequate matrix of the classical cal 
a 


Mr is not the only adequate matrix of the C-A 
get another adequate matrix, M3, by ‘r alyin; 


The process of getting M3 can be descril 


_ First, we form ordered pairs of 
1,0), (0, 1), (0, 0); these 
ee we determine the ruth-values 0 


matter Ghd with 1, and the other with 0. Look at M4, where. 


and 3-0. The second row of ee is identical with i its first 


of values that may be su Ss 


_ practice to write instead of the v: 
_value for each occurrence of the 


Iti is ubvione that for § we may substitute any value hc a 
ae with p a ee expression of our Lhe Such al 


It is evident, ee that ‘his kind of ete 


over all eed cases. We cannot get in on w 


Scotus COON The substitution 8/8’ is the ‘identical’ 
; not produce any change. Speaking gener: 
expression containing 8’s a new expression by 
Bi for 6 a significant expression with at 
a : 


has evel in his paper ‘On an Extended Syne of the Pro- 
i of the Royal Irish Academy, Dublin: (1951), 54 A 3, 


the | alcul with C and O as primitive terms 
completely built up fr 
alied to the C-N- 


56. CNCPCNPNPNCHCNp 
51. 8/C”, plCOCNDNp, 
3 . 
I should like to emphasize that the system based on 5 
much richer than the C-N-p-system. Among asserted conse- 


: cakes containing ) there are such logical laws as Der, 


dros all logicians. The first law, for instar 


_extensionality, being equivalent to C 


be taken as the sole axiom of 


the third as an axiom of 


CSCpqCSpsq = - COpaCba, CNGpoCNPN, 
_ bea = Copcocn, Bee NGC Cop. 


that, e.g. _CNbq as deft Lens : 
four above conditions. | 
Let us now denote by P and Rt 
_ conditions (a)—(d), so that one of then, ti ] 
_ may be taken as the definiens, and the other as the df dum 
Se eee |, ot Ot Py then q’) is the de = Dri and Hpq (‘ either p ___ supposed that neither of them contains 5. I say that the asserted 
the ee The eee =. Df’ is pore ies a expression COPSR represents a definition. For instance: _ / 


58. CSCNpqSHpq 
Tepresents the definition of alternanon, ‘Ac 


_ into another expression in 
example we ae le ‘prir 


62. .. CONDI Fpp 
| 62. s/c px C6163 


Fors als. 63 states: ‘If ther pe or , then py”, a 

‘primitive propositions’ or axioms accepted by the authors 

Principia Mathematica. They rightly call this axiom the ‘principI 

te) ‘tautology’, as it states that to say the same (radré A¢yew) twic 
or p, : is to say simply fp. ‘The uae & Duns Scotus, 


following ge neral theo | 


75 DS Pr ee . without teller Fortanascly ough classi 
(D) ear oe. (F) — ; _ of propositions has not only a two-valued matrix, but 
_ CCC8PSPC3RSPCCSPSRCSRSP oo valued adequate matrices. I tried to apply to modal logic | th 
- simplest many-valued matrix adequate to the CN-5-p- 
i.e. the four-valued sy and succeeded in obtainin; 
. desired result. 


difficulties of the Aristotelian modal ' 
_ unexpected logical facts which are eof the greai 
‘Philosophy. 
. § 50. Necessity and the Sour-valued in of modal lope 
_ Two ae difficulties were stated at the ae Chapte 


rejected. ‘It is also ‘consistent, : i.e. non-contra- 


the sense that no significant expression is both 
1e set of axioms is ean 


» 9 =3 ; 
» » FP = Z » Cicely = = CoCelo 


) is N7xy. 
the formula CL sCNL Foy which i is a correct transforma- 


ion of the true thesis (#). oo 
_ The example given by Quine can now be vented b 
_ matrix thus: if * x me oe the sa 


oan. 2 ior 3. | Ww e 


astus and Eudemus. The Le pilatine of 
ees ee) that Vo apodeictic He aus is true will Be 


let us ‘ceneder he es 'M, 
If Mi is identical with W, then those fo 


are asserted: 
92. MWp and 73: Wits, 


for Wp has as its ey le 
2 = 1; similarly Mp he 

both Wr = tand | 

that the formul: 


, in yo ¢ or 73, replace M by W or W by M, 
ve should get a rejected formula from an asserted one, : 
We see that the conjunction KMpMNp) has the constant vi 


. oo is therefore never true. Hence Tp = 3,1 i.e. there 
1 by dei 


pr ee with the negative argument ne is. po : 
le that not a’, i.e. there exists no true coher pro- oy WNp; or the first by Wp, and the second by M. Np. Wi 
0 if Tp is defined, with Aristotle, Py the sorgunetion _two functors of contingency, say X and ¥, defined as fo 


82. CORMWINPAXS and 


th r Accepting the 


Ponteceie proposi tion, 
‘Y-contingent proposition is 
_ sounds like a paradox, because w u 
. | what is not contingent is either-impossible ¢ 
nee Ba ee BE Mo es the impossible and the necessary to the same kind of poss 
WNo = EiW5 = Kir = 1; Yo = KWeMNeo = KeMy = Keg =o. But it is not true to say that, what is not X-contingent is either Mm 
__ impossible or M-necessary ; it should rather be said that, what is 


DRO 7s Bet i es AW OMS BM = not X-contingent is either _M-impossible: or Wenevessa 
Agr: = 3 Yo = KWoMNo = = KeMr = Kar = 2. é 
fo being Y-contingent. 
The same misunderstanding ia. at 
versy about the thesis: 


88. CKMpMaMBpq 


eeoed premiss is false, aad i 
Epenbiy true? In the second case the se 


(8) = XNb = = WXp. the formula cannot be refuted in this way. 


and 
If ae 2 ‘the reader’ some reader i is meant, hea the pre- 


nd of the excluded middle are true for 


er, that this exanmpe a not been property: 
By the addition of the words ‘at once’ the premisses have 
ost the character of contingency. Saying that the reader will see 
or not, ° once’, we refer to something which is decided at 
The true contingent refers to undecided _ 


le with the coin which i is of the same 


8: 
ther thesis of ae kind I may 


gency” — to which = 


sequitur adler So ar 


tee acknowledged. 


_ At any rate our modal system is not 


_ respect than other systems of — logic. Si 


such non-intuitive formulae, as 
¥ 99. QMNMpNMp © 


. where a problematic proposition ‘It is possible that pis imponsible? 
_ is equivalent to an apodeictic proposition ‘It is impossible that p’ 


Instead of this odd formula es has to be rejecte 


our system. the thesis: 


93. QUNAAIMND which t a 
{MpM, 


sequently 
y all the other — 
it, represent some kinds of 
M, to M,, we can state that 
i < 7 satisfies all the axioms of possibility, viz 


= CM Pb / ee to Petia modal vere This system looks like a ‘Topical 


_ exercise which in spite of its seeming subtlety is full of careless 
mistakes and does not have any useful application scie: 
ee eae! two oe questi yns of this 


accordingly true: ‘If it is neces 
necessary that no a should be 
98. CLEbaLEab, 


- and ‘Ifit is necessary shat every be or some 5 should ‘ ana 
_ necessary that some a should be a 0’, in symbols: 


99. CLAbaL. lab and 100. CLIbaLlab.! 
The proofs given by Aristotle are not satisfacto r 


a An. pr. i. 3, 25829 el nev ya ; 
Bro A pyderi sadpyew. —32 €f i 
ro Bvt TO A oe Srdpyew. 
i p. oC 


sees duolas | ae kal ent roy 
p He kal 7 eé SS 


and from 104, and 05, the . 
106. CLAbaCLAcbLAca, 


__ which is equivalent to ror. All the other syllogistic m 
__ two apodeictic premisses can be proved in the s 
~ new axioms, laws of conversion, reductio ad absurdum, or arguments 


by ecthesis. 


if 55+ Moods with 0 one apodeitc and o one assertoric yremiss™ 


‘Since every is 
os, it is s evident a 


: gustic’, Doninicen on vol. vii rae pp. as. 


2 An. pr. i. 9, 30" 5-25, cupBaiver bé ore xal rhs érépos x 


- ovens: dvaynatov yiveobar Toy avMoyiopsy, any ovx Srorép s ry Dv, 
 petlov dxpov, oloy ef 76 ney Ara B é& a avdyens py 
ey 


Brols tndpxoy psvov: obras yap elAnuperw 


indpber ¥ O) oby Um 7 vndpget. (Here foll 
pe AB 3 pty corw dvayKaiov, 76 be Bi 


ith an a, ie. LAca. For 
of every b, is also true in thesame | 
a b. The evidence of the last Ses 


_ to him Aristotle’s fends accept Arges gis 
| Peiorem rule, and («) i is deducible from Y i can 


tlogira ( ee which Aristotle asserted, was not convincing sibaph 
fo r his friends who were pap of oe and Eudemus." oo modalities. 
We shall see in the next Section that then was s ye 
argument raised by Cannes and Euder 


_ dvdyrys oe robro yap ‘Beucra : 
_ Smdpyevv. 
ae oe 2 Alexander says, conimientitig ¢ on iyilegiea o. 12° 3. 
ble by 3, i.e. A40ca, it is also 5 oeble| in‘our case that some 78 Aeydpevov tnd  Micdiun 6 tds don, pddora did rs el 
even number drawn from the box = not be divisible a S yooutrys & tplrw oxjpart .. . 12 év ydp 7H roavry ovluyla rH &v b 
Oba _ Apweroréde Soxet Kai rois eraipois avrou éml peépos evBexdpevoy mead ie 
ce : 6 oupépacpa. ; 
3 Alexander 127. 14 tooovros Kal rowodrous & ms ws xt 
epi Tovrwv Apiororéhous defy. ri 5€ tov: 
Mass piv, cs Ebny, werd dxpiBelas elpn 
Te Kai unis: chy obrws oe __. * The title of the first ve 
kal ieee eee éay Siagopis Apiororéhou 
oe septert is used st 


Let ¢ mean ‘man’, d ‘ 
accepts that the propositi 
sarily true, ie. LAch; but 
mene should be in movement, this may be only 
hing ani permanent necessity of its nature’ cee tometa- : truth, i ie iba and so it is not necessary that every as 
hysics. But behind this metaphysical terminology a logical _ bein movenent ice. LAca is not true. 
blem is hidden which can be solved by our four-valued modal Aristotle’s example i is not convincing enough, 
admit as a factual truth that every animal is ; 
_ better example is provided by ou etc 
drawn from the box and ] 
_ from the box’, 


using in another order { 
_ Aristotle for disproving (£ : 
- c—‘being i in movement’. They agree wi 
_ position “Every man is an animal’ is ee 
and they accept as factually true that ‘Everything in mo 
is a man’, i.e. Ach. The Ppremisses of (e) are thus verified, 


> box oi should not be Epa 
1at some number drawn from _. a wis 30828 rt wal 
MOe dvayxatov, olov et 73 pov A 


ae. 
107. CCAbaAcaCL 
33. p/Aba, q/ Ach, Aco: 
‘ S 108. CAcbCAbaAca 
necessarily true, i.e. Labi, but it can be aly eos true a 24. plAch, q/CAbaAca, r/CL Aba. z 
‘Every even number drawn from the box is divisible by 6’, ie. _ 109. oe tia tee on . 
as only fact lly tru : cb, g/LAba, 7/LACa Xx UI I 
‘$0 it is only factually true that ay even number - ao Cee : 
18. p/Ach, g/Acax 111 
irr. CCAcbAcaCLAcbL Aca 


n demonstrated in 
/proof of the syllogisms _ 
rs on the dee oe L-law of exten- _ 


t 


a result aay contrary to the facts. 
~The expression CAcalAca must be therefor 


voupéves Umapyere ovKert 76 


P 
neral view Fe to which no cee proposition / 
. The consequent of 113, i.e. CAcal.Aca, cannot be detached, 


and the incompatibility between the acceptance of true apodeictic 


ropositions and the assertion of the stronger L-law of exten- : 


nes in favour of the law of extensionality. I do not 


which j is obviously false and must be rece Or perhaps he 
ught that LAcb could be made true by a suitable substitution 


__ believe that r 
_convince them th 


Concluding this discussion w 


| in asserting (e), but wrong in 
: Eudemus are wrong in both tee 


- § 58. Moods with possible premisses 


The Aristotelian qed of problematic syllo 


ees We shall eee Fe si which has hi 
escaped the notice of scholars. _ . 


tw. D. Ross, loc. cit, p. 445 see also the | 


Pp. 286. 


2 “An, pr. i. 14 ghar det be 


Kara. rov elpnpevov 
stan 


4 CE for it 
with i. 13, 32%3¢ 


he bean a 
the problematic pro- 


‘Some a may bead’ 


cit seumed that pariculady-negative possible proposi- 

re not convertible.t We see from this that the laws of con- 

_version of possible propositions are somewhat negligently treated 

by Aristotle. He apparently does hot attach any great importance 
the concept of possibility. — 


Formulae 12 3 are correct and | are easily deducible from the 


129. “Chppcitpctite. a 


_ Thus we have, for i instance, the mood 


130. CMAbaCLAchLAca . 


which j is contrary to the peiorem rule accepted by Theoph 
and Eudemus. 


I think that Aristotle would have. accepted—not, o 
the last syllogistic mood—but the moods with possible pret 
in particular 126 and 128. There is, indeed, in th 
_ an interesting introductory remark to the theory of : 
syllogisms which, in my opinion, may be 
well as to contingency. Aristotle sa 

thing, of which 6 is predicated 


lly es from the point of view of my modal 
| that of the basic modal logic accepted by 


ding to Aristotle, contingency is that which is Aeuher 
ssary nor impossible. This meaning of the contingent is 
early implicit in the somewhat clumsy definition of Aristotle, 
and is expressly corroborated by Alexander.? Let us repeat in 


der to ensure complete clearness: 2 is Soahe wc e ae 


TORNIBNLND. 
ously equivalent to the expresion: : 


136. Ae 


This means that contingent t 

convertible. __ . 
How was it possible oe Aris 

when he had all its premisses at 


cure dati the wound which his itieas about necessity j 
it. Let us see how he tries to peas aoe ie 


contingent that every 


proposition ‘Itis con ntings 


rrc Se lie in the premises, 
on which the disproof is based, the 


rejected (x), then either it is wrong 


o reject («). This, however, cannot be 


ose limits we can merely say that the truth of the _ 


asserted formula (c) is not justified by the seeps definition of 
contingency. From the definition: 


50. OTPKMpMNp 


- get by the substitution p/Vp the fortnata: Tr nnicMinp unite, Le 


_ and as M.N.Np is equivalent to Mp according to thesis 9 of basic 
_ modal logic, we have: 


» ey 


does not follow fro 
the equivalence: ; 


“142. OTEsbKNLEAbNL a - 
Thus for V TEab pane QNK. 


143. ON TEabHLEabL ab. 
It can be seen that means of 143 and the thesis 


sion which was to be cel is false. 
One point in this reduction dese: 


2 ee that instead of 143 Aesiode 


¥ An. pr. i. 17, 37°9 
ris dfiwoeiev, ered yh 
ote padert | 


correct formula _ 


we ) Aristotle may have deduced the cuisine 


(TAabNTEab, and then (1), which is not justified by his 
defi tion of ee — 


e’—a product of his i imagination. i 
ie foregoing section were written from the 
point of basic modal logic which is an incomplete system. 


us now discuss our ao from the point of view of oo 


ued | ieee eo 


146. CCpCgrCCpqCpr. : 


_ the consequences: 


: 51. 6/7’ xX 147 
147. CIPCINpTg 

146. /Tp, 9/T Np, 1/ Tax Coan Crs 
148. CTpTq, 


and as eg converse a 1 CTq 


_ tingent’ or its. twin » 


sideration merely X-cont 
will also be true of Y-contingency. — 
First, I should like to state that the conv: 


of contingency. As Ea is equivalent to Eab, we “must 1 


formula 
I 150. CBEbaBEab 


ee wee / 


can be verified by the matrix meted. 
our system to convert the proposition 


Bedbpaoeos pévrot kat Evdnpos . 5 | dnorplbes gaol Kat ry 


lov drodarixay (scil. evdeyoudvyy) avrf, comep dvrlorpebe ral 4 eee 
BdAov dxodaruch Kal 4 dvaynata. 
3 Bdge not bid ye ris els déivaroy dnayoris SivacBas ‘Seve 4 
evdexopery 


marpégovoa. Ti Ora Oc Kai ot eraipor abrod 


& B wdyeraa 


ySeyerar — 


there got another meaning, viz. de 


possible that hot Pf. If we Tepla e it 


syllogistic moods wi 


___ tion of contingency is wr 
according to the correct definition. 
_to be worth while, for it is tal doubt 


‘because he d 
that they can | 
/ mentary conversio: 
e get the hea equations : CXoCXoX1 = version are called by 
oy mood 


both kinds of conversion are aly vali : 
Light upon this question is thrown by Alexander who, cor 
also accepted by Aristotle? must be rejected, since, for Aba = 0 : f 
a Ach = AY we hase CC Oe a pos it menting on this pees refers to a very oe remark of 
_ was just these two pau that I was referring to when I said at 


thus and of not sain thus 
In either sense 


Moyouss €orat ee ort 7d A ravi 7 ' dyer drdpyxew. rovro dé joe t An. pr.i.t 3, ga>4-21 76 BéyeoBas Kare. 4 bio ioe epee 
‘Tov opiapod: 76 yap evdéxeoBar m mavri Undpyew ovrws eA€yopev. oy word yiveoBat xal Siarelrew TO & dvaysatov, olov 70 modovoba: arOpu 
4 Ibid. 15, 33°25 ey 8’ 9 pev Urdpyew 7 8° evdexeoBai AapBavnrat Tov mpoTdcewy, megunds derdpyew + +4) GAAov Bé 76 déproroy, 6 Kal ovTwS Kal ak obrws duvardy 
pray. pay 4 mpos 76 peiloy dixpov evdéxeoBat anpairn, rédeol 7’ Ecovrar mdvres of 70 amd roxns ywdpevov. —(>13) dyrvorpeper nev obv Kat Kara ras a 
mf e : mporaces éxdrepov Toy evdexopevenv, ob pay rev avrév ye tpdr0», ¢. 
1385 Gray 6¢ 70 A mavrir@ Bo evdéxnrat, ro 6¢ B evSexnrar ponder TO elvar 7 ph ef & dvdyxns tndpyew..., 708" aépiorov 7D pde padov 
<Da oy pordcewy ovbels yiverat nec elte dyriarpageions 8 oS emornyen 8é Kai ovMoyiopos dmodeucrixés tev pev dopicrww ovK Eort di 
: elvat 76 pécov, ra dé meguxoran €or, Kal oxedo éyoi 
tav obrus évdexopevav. 
2 Alexander: 169. 1 1 
2\arrov xarapariucoy 
pi cae Tl ie 


gular propodiions, 
should be going grey while | 


tendency to do so. It is also possible, though 
sr improbable, that Z should not be going grey. What _ 
nder says about the different degrees of possibility is true 
en applied to singular propositions but becomes false when 
ied to universal or od eae die en If there is no 


historically and in realy, Ano of the greatest i 
easeas All elements ue fora a comple 


wy ds become valid. ony the moods obtained by apie: : 
entary conversion cannot be corrected, and must be see le! 


pou 
and an aed truth, Modal lone can be described’ as 
extension o the oe by theintroduction fa ‘strong 


10 tows Be rat adres Touro po Sdopipers elie . : 
> of this eee loc. cit., i: bivalenee was translated i in’ oF 
Monografie Matematyczne, 2 ; 


ike os ulkon, contingency oles Snes We 
assert the necessary, for we feel compelled to do so. But if La is 
merely a stronger affirmation than «, and a is true, why should — 

: a ter Truth i is vaeed se there is no need to have 


. No deductive - 
fundamentals. 


piliie, his concept of ainbivalent possibili 


_ important and fruitful idea. I think that it = be 
_ applied to refute determinism. 


By determinism I understand a theory which states a if 


_ event E nee at the moment #, then it is true at any moment 


argument in defence of this theory is based ‘on 


which States that Aes event has a cause 


argument given 
_ every event has a cause, 


tomorrow, though it 
and so on, di 


fight tomorrow’. Tomorrow’s ea is a contingent 
there are dees events, determinism i is refuted. 


dua; axiom, p. 88; ligase tay z identity i 
compared ith the propositional law of iden 
demonstration but not stated explicitly, p. 149, n. : 


S Aab, means Bs nash oss A a. 


pp. 135-6, n. 1. 


ab oportere ad esse valet consequentia, known to Aristotle but not formu 


Pp. 135- 
ad falsum sequitur quodlibet, p. 179. 
advvaror, impossible, p. 134. 
Aenesidemus, pp. 58, 59,n.1. 
affirmation, ‘stronger’ and ‘weaker’ 
Alexander, on definiti on of 


states a general 
136, ni, 23 says 


p. 1413 on eee peceuity, P. 144, 0. 7; 
Stoic—Megaric school, p. 147; his interpre 
p- 147 n.; quotes Theophrastus on the meaning of necessity, p 


the Aristotelian distinction between simple and conditional necessit} 


152, n. 1; his definition of contingency, Pp. 155, 0. 1, 1945 
concerning moods with mixed premisses, pp. 184 n., 185, : 
his lost writings, p. 185, n. 4; on Theophrastus’ d in 
vertibility of universally-negative conting t 
Aristotle’s doctrine ee 
p. 203, ne 2. 


INDEX 


dpa, see therefore. 


_ arguments, by substitution, p. 10; non-methodically conclusive of the Stoics, 
ip. 15 n.; €€ dmobdcews, pp. 57. 

otle, formulates all syllogisms as implications, pp. 2; 20-21, 138; his definition 

of ‘premiss’, p. 3, n. his definition of ‘term’, p. 3, n. 5; Spos different from 

4 nition (dproyds), p. 3, n. 6; his division of premisses, p. 4, n. 1; 

his definition of universal and singular terms, p. 4, n. 2; treats indefinite pre- 

misses like particular, p. 5, n. 1; omits empty and singular terms in the syllo- 

_ ‘Bistic, p. 4; why he omits singular terms, pp. 5-7; his division of things a 

__ division of terms, p. 6; 1 fluenced by Plato’s philosophy, p. 6; 

is term for Hhsoeted necessity corre- 


in his diyision the _ 
all the moods of the __ 


sractical indications how to find 
: es wrongly the middle, major, 
mn, 1-2}; gives a correct definition of 


9. 64 n.; his proofs by ecthesis may be explained by existential quantifiers, 


66; rejects invalid syllogistic forms by exemplification through con-_ 


_erete terms, p. 67, n. 2; employs a rule of rejection, p. 70, n. 2; his syllogistic 
srepresente by some mathematical logicians, p. 130; why his modal logic 


Pp. 1345 gives correctly the relation 
to necessity, p. 135, n. 3, and that of necessity to possibility, p. 135,n.4; knows __ 
two scholastic principles of modal logic but does not formulate them, pp. 
135-6; presumes existence of asserted apodeictic propositions, pp. 136-7, 1433 
his laws of extensionality for modal functors, p. 138, nn. 1-3; his proof of th 
M-law of extensionality, p. 140 n. ; his definition of contingency, pp. 140, 154. 


n. 3; distinguishes between simple and conditional necessity, p. 144, n.1; 
mistakenly says that nothing follows necessarily from a single premiss, p. 144, __ 
n. 3; omits the sign of necessity in valid moods, p. 146; his doctrine con- 
cerning the necessary connexion between terms, pp. 148-9; his principle of ~—_—/ 


necessity, pp. 151, n. 1, 152, n. 2; his defence of indeterminis Pp.) can 
. 1575 the 
difficulties of his modal syllogistic can be explained on the basis of the four 
valued modal system, p. 169; his acceptance of asserted apodei 
tions in the light of the four-valued system of modal | 
acceptance of asserted conti: 

eo c; 2 q rE 2 


_p- 191, n. 2; treats laws of conversion for possible propositi 

__ p. 192; his introductory remark to thi 
__ p. 193 n.; denies convertibility of universall 
| p. 194, n. 1; his doctrine of ‘complemen 

__ definition of contingency entails the convertibility of 


96; his doctrine conc 


__ assertion, introduced by Frege, accepted in Principia Mathematica, p. 
__assertoric propositions, defined, p. 134. oe 
___ associative law of addition, without brackets, p. 78. 


Averroes, on Galen’s fourth figure, p. 38. 
axioms, of the theory of deduction, p. 80; 
logic, p. 137; of the theory of identi 
matrix, p. 159; of the C-N-5-p-system, 
_ p. 162 n.; of the four-valued system of 


Sere e os 
82 : 


thesis, p. 94; lormulated by Aristotle with transposed premisses, p. 34, n. vA 5 
its ibatiactory proof by reductio ad impossibile, pp. 55-56; how Baroco should 
be proved by reductio ad impossibile, p. 56; correct proof given by Aristotle, 
p. a n. 33 with two apodeictic premises, should be proved by ecthesis, 
‘p. 182. 

basic —_ logic, definition of, P. 1373 axioms of, p. 137; is an incomplete 


00; not sufficient without Stupecki’s rule of rejection, p. 1or. 
2, 18r, n. 2 — : 


g ay Pp. 93; : ee 


op, thesis, p. 93. . 
_ Camestres, thesis, P. 933 3 formulated by Aristotle with upd premisses, p. 34, 


 Camestro ‘thesis, P. 93- : 
_ Cartesian principle, ‘cogito, ergo sum’, not a principle but an inference, p. 21. 
_ categorical system, p. 99. 

Celarent, thesis, p. 92; perfect syllogism, p. 44. 
_ Celaront, thesis, p. 93. 

Cesare, thesis, p. 92. 
_ Cesaro, thesis, p. 93. 

_ chain, p. 124. 


itions, should be preserved i in any modal logic, p. 167; 
at im then severally accepted, pp. vee 


rp nciple of, pp. 80, 165. 


Q CF pape, — Pp. 160- ae is poet FP 163;method : 


C-N-payater, on to ve 


pp. 158-9; see also classical calculus of Proponoas, 

C-0-8-p-system, its axiom, p. 162 n. a 

commutation, law of, Pp. 82, 89, 107. 

commutative law of conjunction, p. 61; forculated: in symbols, p. : 

compound law of transposition, known to Aristotle, pp. 5. 55-575 Proved by the 
Stoics as rule of inference, p. 59, n. 1. 

compound syllogisms of four terms, anvestigated by Galen, p. 39, n. 33 divided 
him into four figures, p. 40 n. a 

conjunction, definition of, p. 81; its definition as eee Pp. a 

consistency of the syllogistic, proof of, p. 89. 

constant functors, Aristotelian : A, Ey Z, 0, P. 773 propos ti 


p. 1633 modal: L, M, p. 134 ot & 154, - 


identity: FP. 149. 
contingency, aes by Aris ) tle, 


A-premiss thesis, > on mistaken! : 
thes 


on 91 ; proved syll 
conversion of th premiss, thesis, p. 91; proved by Ai 
n. 13 proof | ry existential quantifiers, Pp OL 


% conversion of the O-premiss, invalid, p. It, 
: conversion a of the syllogism, p. 57. : 


8, variable functor of one propositional v: 
pp. 161-2. : : 
Darapti, thesis, p. 92; proved by Aristotle by celina 0 
by existential quantifiers, pp. 63-64. 


Darii, thesis, p. 91; perfect syllogism, p. 44; formulated by Aristotle with tr 


: posed premisses, p. 34, n. 5. 


_Datisi, axiom, p. 88; formulated by Aristotle with transposed prem 


— explained, pp. 163-6 ; 5-definition of H, p. 164; 3- 
M, p. 168; 5-definitions of Xand Y,p.175. 
decision, the problem of, solved for the eal ale 
pp. 112-18; for the 'syllogistic, 


deduction of syllogistical Jaws, pp. 91-04. 


deductive equivalence, relative to some th 
from —_ ——— Pp. 1103 requi 


- INDEX 


_ definitions two ways of defining functors, Pp. 81; in the Principia Mace pp. : 
163-4; in Leéniewski’s s dives Pp 104 i in the pees oe see also 


_ §-definitions, 
De Morgan, A., p. 197, n. 3 
_ derivational line, p. 81. 
detachment, rule of, modus ‘binens of the Stoics, p- 16. 
determinism, refutation of, pp. 207-8. 


_ dexpressions, the method & verifying, p. 1 


dictum de omni et nullo, not a principle of syllogistic, P. ss not formuluied by 
Aristotle, p. 47. : : 
Dimaris, thesis, p, 92; peeved by Aristotle, p. 26n, 


: - Disamis, thesis, p. 92; formulated by Aristotle with transposed premisses, p. 7 n.; 


proved by him by conversion of the conclusion of Darii, PP. 52-53. 

Duns Scotus, law or principle of, ‘PP. 80, 137, 162, 165; his principle is not a 
“tautology, p. 165. 
Buvards, possible, P. 134. 


z constant functor, ‘means | ‘no—is’ or ‘belongs to no’, pp. 14, 77. 


__ Eab, means ‘no a is 8° or ‘b belongs to no a’, p. 77. 


: ecthesis, explained by existential quantifiers, Pp. 61; proofs by ecthesis, pp. 59-67; 
en character ascribed to them by Alexander, Pp. 60, n. 3, 63, nn. 2-3, 
Net 
boa Britannica, 11th edition, on logic of the Stoics, p. 49. 
_&vddxecbat, its ambiguous use in Aristotle, p. 191, nn. 2-4. 
évdexduevoy, contingent, p. 134, see contingency. 
equivalence, of Zab and Niab, p. 88; different from deductive equivalence, p. 110. 


_ Euclid, employs the law of Clavius, P. 50. 


: Eudemus, pp. 38, n. 4, 133, 152, 172, 184 n., 185, 187, 191, 193, 200, n. 1. 
Eulerian diagrams, applied to a non-Aristotelian system of syllogistic, p- 99; to the 
problem of undecidable expressions, p. 101. 
existential quantifiers, explained, pp. 61, 843 fae of, p. 62; used in proofs by 
: ecthesis, pp. 61-66, 


. __ && mere negativis nihil sequitur, not generally eo p- 103; 3; connected with Stupecki’s 


_ rule of rejection, p. 103. 
‘exportation law of, pp. 86, 89, 182. 
__ exposition, see ecthesis, 
expression, significant, p. 80; eientery, p. 103 ; simple, p. 103. 
a, laws of, for modal functors, pp. 138, nn, 1-3, 139, 143, 147; general 
law of, P- 1395 M: law of, Poved by Aristotle and by Proameriet PP. 140-3. 


LS aoe, principle of the, pp. 52-53. 


pton, thesis, p. 93 ; formulated by Aristotle with transposed premisses, p.9,n. 4. 
__ Ferison, thesis, p. 93. 


___ Fesapo, thesis, p. 93; proved by Aristotle, ‘P. 25, n. 2. 


___ Festino, thesis, p. 93; proved by Aristotle, p. 51, n. 1. ee 
_ figures of the s logism, ion into figur has a practical aim, p ag: 3; description 
fig 


of the ! » 1. 13 posi of the middle term in _ 


__ premisses principle of division into figures, p aie Ss oper criti- 


____cized, pp. 36-38. 
form, of the Aristotelian 


Pp 
opposed to its matter, | ; consists of number and dis 
__and of logical constants, : oe 


o formals, pp. 1516, 


ought, Pp. 125 of syllogism as 


INDEX. 


odd | consequences, P. oy a raethod of of extending it into. 
179-80. 
Frege, G., founder of modern n propositional ee p. 485 ; introdu dD 
logic, P. 94. : 


Galen, divided compound ‘e/g of four t terms into fou ur figures, p 
Gerhardt, p. 151, n. 3. : ce 
Gohlke, P., his hypothesis concerning the compesition of the 

133, n, 1. ee 


H, sign of aisnadon, ‘either—or’, its definition, Pp. 1645, its 5- 

Herminus, modifies the Aristotelian definition of the major term, p. 
understands rejection, p. 70, n. 1. : 

homogeneous terms, required by the syllogistic, p. 7, : 

An, matter of the syllogism as opposed to its form, p. 14. 

UrofdAAew, term used by Philoponus for substitution, p. 8. 

hypothetical syllogism, law of, known to Aristotle, p. 49, n. 4a formulated, 


_in symbols, p. 79. 


J, constant functor, means ‘some—is’ or ‘belongs to some’, pp. 14, 9. 
aa, law of identity, axiom, p. 88. ; : 
Tab, means ‘some a is b” or ‘b belongs to some a’, » Ps 7. 


p. 149; apodeictic principle of, 149; axioms of the 
ae P. 1493 | the law of, used by on a a ina 


im ortation, law of, ne 182, : . 
i : Bs treated. as ilar 


independence, proofs. of oe of the axioms | 
inexactness, of Aristotelian formulations, P. 18, nt. 


: inference, not a proposition, p. 21. 


titely many-valued modal system, P 180. 
interp: ation ae P- 170. 


conjunction an PB 78; its fou 


inetor,. means ‘it is necessary that’, p. 1943 i its matrix in the four- 
vi odal system, p. 168. __ 
Laws, of t theory of deduction: of commutation, p. 82; commutative law of 
conjunction, p. 61 ; compound law of transposition, p. 56; of exportation, pp. 
_ 86, 89, 182; of importation, 86, 182; of hypothetical syllogism, p. 51; of iden- 
ity, p. 483 of Clavius, pp. 80, 165; of Duns Scotus, pp. 80, 137, 162, 165; a 
‘Morgan or of Ockham, p. 197, n. 3; of the syllogistic: pp. 91-94; of 


tensionality for modal functors: in a wider sense, pp. 139-403 strict, 


__ pp. 139-40; with strong interpretation, pp. 139, 147; with weak inter- 
pretation, pp. 143, 1473 for L and M, with strong interpretation, deduc- 
the ; valued system of modal logic, p. 169; of identity: used by 

le but not stated explicitly, p. 149, n. 2; its analytic character, p. 1493 

louble contingency’, p. 178; of contradiction and excluded muddle for 

_ X-contingency’ and Y-contingency, p. 176. 

Lets, G. W., his arithmetical interpretation of the syllogistic, pp. 126-9; quotes 
a formulation of the principle of necessity, p. 151. 

Leéniewski, S., a thesis of his protothetic, p. 156; introduces variable functors into 
propositional logic, p. 161; his rule for verifying expressions with variable 
functors of propositional arguments, p. 163; ; his method of writing definitions, 

pp. 164. 

Lewis, C. 4. introduces ‘strict implication’ into symbolic logic, p. 147; his strict 

a implication differs from Alexander’s necessary implication, p. 147; a detail 

in his modal systems criticized, pp. 177-8. 


a logic, its relation to psychology, pp. 12-13; to philosophy, p. 13; Aristotelian logic — 


_a theory of the functors A, &, J, O, p. 14. 
f propositions, different from the logic of terms, p. 48; invented by the Stoics, 
P. 483i in its modern form founded by Frege, p. 48. 
iewicz, J., on axioms of the syllogistic, pp. 46, n. 3, 91 n.; on logic of the 


48 n.; his system of modal logic, p. 133, n. 2; on variable functors, 


| p. 161 ne on a three-valued system of modal logic, p. 166 n.; on a problem of 
: nodal ibe p. 183, 1 n. 15 on the pane of ao 


sits matrix in the four- 
72-4. 


. p. 16 : 
: Maier, H,, misunderstands syll : ; (2, 12, n. tS = on 


__ sophic speculations on this subject sre ‘pp. 1 
_ the Aristotelian syllogism from the traditional, p. 22 
ae totle of the major, minor, and idle’ 
_gards the order of premises as fixed, p. 33, n. 2 
_ of terms as principle of division of syllogisms into fi _ 36- 
only two moods, p. 375 believes. in existence 
473 se! not understand i = of the ae 


ion on this subject untenable, P 31-325 1 
Philoponus, : 


Pp 3 poe : 
material impli ation, defined by Philo of 


tmatrix, two-valued, for C-V-p-system, p. 158; founvald 
valued, for the four functors of one argument, p. 163; 
for C,N, M, L, p. 168; four-valued, for W, p. 1725 fe 
ees for X and YY p. 176; Soares ) 


Meredith, C. fe on duritee of uss cea ods for. n terms, 
systems of the Proposnora calculus, pp, tees 162 n. 


defined for all figures, p. 29 n. . 
minor term, subject of the conclusion, Pp: 32; ony defined b ak 
n. 2; classical definition given by Philoponus, p. 32, n. : 
M-law oF extensionality, stronger, enables us to establish the h 
with possible premisses, p. 192. : 


modal functions, p. 134. 


modal functors, p. 134; different from any of the four fianctors of the wow ed 
calculus, p. 166; all combinations of, reducible to four irreducible oes 
tions, p. 179. 


_ modal logic, of propositions, presppoacd by any modal ionic of terms, p. 1333 is 


fundamental formulae, pp. 134-5; two scholastic principles of, PP. 135-6; 
basic, p. 137; four-valued system of, developed, pp. 166-9; valu 
system of, unsatisfactory, pp. 166n., 167; eight-valued Lhe of, 

Pp. 179; infinitely many-valued system of, p. 180. a 

modal syllogistic, less important than assertoric eis P. 

_ takes, P. 1333 should be rebuilt, p. 201. . 


moods, with two apodeictic ‘premises, pp. ee. VA 


assertoric premiss, pp. 183-6; with possible pre 
_ moods with contingent premisses, p. 191; 
apodeictic premiss, yielding apodeictic conclu: 
premisses, not likely to find a useft appli ‘ 
_ premisses, a method of correcting 2 
conversion, must be rejected. 

Mutschmann, p. 59, n. 1. 


WN, sign of negation | ‘it is not true 


ete 
number of valid moods and d figures for n terms, p. 42 


0, constant functor, means ‘some—is not’ or ‘does not belong t to some’ a] 14, 77 
_ Oab, means ‘some a is not 0” or ‘b does not ‘belong to some a’, Dp.’ 77 


Ockham, his Jaws, 97, n. 3. 
_ order of premisses, pp. 32-345 not fixed by Aristotle, pp. aa 
_ odxi, propositional negation of the Stoics, p. 2; nr, 
S Oxford Translation of Aristotle’s 's works, p. vii. 


particular, premils, P. 43 quantifier, See quantifiers. 


. Peano, G., p. 52. 
| petorem sequitur semper conclusio parte, pp. 184, 193. 


2 Peirce, C. S., invented a method of venfying theses of the theory of deduction, 
: pp. 82 166. 
perfect syllogiaias,, tioods of the first figure, pp. 4545. 
__ Peripatetics, a syllogism used by them, p. 1; on relation of logic to philosophy, 
o p.13n.5 3 not formaliists, p. 16. 

: Philo of Megara, defined implication as truth function, pp. 83 n., 146-7, 158. 


a Philoponus, John, on importance of variables, p. 8, n. 3; uses droBaAdew to denote 


substitution, p. 8; his definition of the major and the minor term, p. 32, n. 2; 
the second figure ies a major and minor term by convention, p. 32, n. 3. 
Plato, his supposed influence on Aristotle’s logic, pp. 6, 205 ; examples of compound 
ee syllogisms, p. 40. 
_ Platonists, on relation of logic to philosophy, p. 13. 
possibility, its relation to necessity expressed symbolically, p. 195; in the four- 
_ valued system of modal logic, represented by ‘twin’ functors, pp. 167, 172; 
their four-valued matrices, p. 172; their use for defining contingency, pp. 
175-6. 
; ie C., criticized by Kapp, p. 3, n. 6; does not distinguish the Aristotelian 
: ~ syllogism from the traditional, pp. 22, 35; his mistaken opinion on the fourth 
_ figure, p. 35, nn. 1, 3; his ignorance of logic, pp. 35-36; quotes Averroes, p. 38. 


o predicate, together with subject matter of the syllogism, p. 14; put by Aristotle in 


the first place in abstract syllogisms, p. 3; predicate of conclusion = major 
aes e 325 er el eee) proposition has a sine and a predicate, 


itive terms, of | the slog p. 45. 
Mathematica, by A. N. Whitehead and B. Russell, pp. 48, 50, n. 2, 51, n. 2, 

a 1. 1, 56, n. 2, 61 n., 163, 165, 

a oencele of division of syllogisms into figures, p. 23; of identity, apodeictic, must 

_. be rejected, p. 190; of os p. He 

Prior, A. N,, p. 171 n. 

proof, Aristotle's theory of p 


P- 44; proofs of yllowstic moods- - 
. by « conversion, PP: oy uctio ad les » PP. 54-595 by ecthesis, pp. _ 


in n.; functorial propositions: have no subjects or predicares, 
_apodeictic, p. 1343 ecere? Pp. 1343 sertoric, p. 134; analytic, definitic 
and examples of, p. 149. _ ee 


propositional function, PP. 94-95, 


Q, sign of equivalence, p. 1085 means af f and d pnly if *, is employed instead of the : 


usual ‘2’, p. 135,05. 
quantified expressions, explained, p. 84. 


_ quantifiers, universal denoted by J1, existential ie 


rules of existential quantifiers, p. 62; rules of univers: quan: 
universal quantifiers Sripond to ‘he syllogistic necessity, Pe 
existential Loa may explain ae by te ‘pp. 61-66; 


RE, rule allowing to replace NWI by E and even) p. 88. 
reductio ad absurdum, see reductio ad impossibile. : 


teductio ad impossibile, characterized by Aristotle, p. 55 n. pious by PP. 
unsatisfactory for Baroco and Bocardo, pp. 54-55, 182. 


reduction of axioms to a minimum, has a predecessor in “‘Aristoth 


reduction of syllogistical moods to the first figure, means proof, p. 
opinion criticized, p. 44. a ; 
reduction to elementary expressions, in the theory of deduction, pp. 11 131 153 ; ; in n the 
syllogistic, pp. 118-20. 
rejected expressions, denoted by an asterisk, pp. 96, 136. 
rejection, used by Aristotle by exemplification through concrete terms, p. ce 
a rule of rejection stated by him, p. 70, n. 2; its meaning explained, | : 
rules, Pp. 71-72, 96; how these rules work, pp. 96-973 reasons for its intro- : 
duction into the theory of deduction, p. 109. a 
RO, rule allowing to replace WA by O and conversely, p. 88. 


: Ross, Sir David, pp. vii, viii, 8, n. 1, 24 n., 46, n. 1, 47 


n. 5, 191, N, I, 195, N. 2, 203, N. 2, 204 n. 

‘RS, Supecki’s rule of rejection, p. 14, : 
tule, ‘a, therefore it is necessary that a’ , accepted by some 
rule for the verification of &-exprestions, p. 163. 


rule of detachment—mo. 


rule of Stupecki, formulated, pp. 7: 
rule of substitution for variable fi 
rules of inferente different from p 


e substitution, pp. 80, 88; by detachment, pp. 81, 88; fc 


by substitution, pp. 72, 96; by detachment, pp. 7 
Russell, B., ‘P.T, m. 15 : wrongly criticizes pee le, 


p. ix; fon Galen’ s suthorshe of the fourth figure, p 
4 
152, 155) 175) 178, : 
cus, quotes a Peripatetic syl 
mpound law of eee 
ation, p. 83 no L 
W., p. 205. 


an Fale eect Pp. 103; hows that the Leibniz- 


calli morals tation of the sylogane verifies his fale) p. 128 n.; his 


> Pp. 76 n. 
n, Fr., his view. on. conversion 2 of he conclusion refuted, p.2 5, n. 1. 
of opposition, not mentioned in the Analytics, pp. 20, 45.° 
exchange of equivalent terms in syllogisms, p pp. 18, 19 n.; their logic 
tic, p. 193 their logic a logic of propositions, pp. 48, 205; a system of 
inference, p. 48; misunderstood by modern commentators, p. 495 
ables by ordinal numbers, p. 58, n. 4; use ody/ as propositional 
p. 78, n. 1; adopt Philo’s definition of implication, p. 83; state the 
ciple of bivalence, p. 82 n.; modus ponens, the first indemonstrable syllo- 
of the Stoics, p. 19; the second and third indemonstrable syllogisms, 
p. 58; their proof of the compound law of transposition; the logic of the 
toic~Megaric school well known to Alexander, p. 147. : 
eta, letters, variables, p. 8. 
implication, p. 147. 
bject, together with predicate matter of the syllogism, p. 14; put by Aristotle in 


the second place in abstract syllogisms, p. 3; subject of the conclusion = ~ 


- minor term, p. 32; propositions without subject or predicate, pp. 44, 131. 

_ substitution, an ancient argument by substitution, p. 10; term used for substitution 
by Philoponus, p. 8, n. 3; rule of substitution for asserted expressions, p. 80; 
for rejected expressions, pp. 72, 96; for 5-expressions, pp. 161-2. 


. _substitution-variables, distinct from interpretation-variables, p. 170. 
syllogism, a Peripatetic, p. 1 ; in concrete terms given by Aristotle, p.2;formofthe _ 


_ Aristotelian syllogism, pp. 1-3; different from the traditional logically and in 
_style, p. 3; differently formulated in variables and in concrete terms, p. 17; 
_ compared by the Stoics with an arithmetical law, p. 15; in purely implica- 
tional form, pp. 22, 182; in symbolic form, p. 78; modal syllogisms dealt wah 

: by Aristotle after the pattern of his assertoric syllogisms, p. 181. 
syllogistic necessity, its sign sometimes omitted by Aristotle, p. 10, n. 6; its meaning 
explained on occasion of the invalid conversion of the O-premiss, p. 11; 


__ wrongly explained by Maier, pp. 11-12; corresponds to a universal quantic 


fier, p. 11; proof of this correspondence in symbolic form, pp. oy can be 

diminated from syllogistic laws, ‘pp. 144-5, 
__ symbolic notation, without brackets, pp. 78-79 

_ synthetic theorem, ascribed ae Alexander to “inate, Pp. 65 n.; in symbolic 
oo form, a 85. - oe 


_ Tarski, A., pp. 8, nN. 2, 107 
. tautology, principle of, p. 165. 
_ term, part of a premiss, p. 3; universal, ‘singular, 
: sales 5-6; syllogistic 1 req a 


mn. ry oe 
theorem of ‘eduction, proved k for + the theory of deduction, PP. A 
gistic, pp. 118-20, : 
ed . i 


hoon of identity, axioms ae p. 149; difficulties UIE from we application of 
modal logic to the theory of identity explained, pp. 170-1. : 
theory of probability, may have a link with mocal logics, Pe 18 
therefore, sign of inference, pp. 2,21. © : 
Béors, order of terms adopted by Aristotle for the three figures, Pp. 3 


ference, p. 21; relation of an implicational thesis to the corresponding rule of | 


. inference, p. 22. : 
Thomas, Ivo, O.P., p. 149, n. 2. : : : 
traditional syllogism, arule of inference, pp. 21-23; different fon he Aviotelian, 
p. 21; neither true nor false, only valid or invalid, p. 21; weaker than the 
Aristotelian syllogism, pp. 22-23. ae 

transposition, law of, known to Aristotle, p. 49, n. 3; its symbolic. fo 
compound law of transposition, proved by the Stoics, p. 59, n. 1. 


. Trendelenburg, F. A:, does not distinguish the Aristotelian syllogism fon e 


traditional, p. 22; on the order of premisses, p. 33, n. 2; on the 5 dom da: of 
division of syllogisms | into figures, p. 36. : a 

twin contingencies, p. 176. 

twin necessities, p. 174. 

twin possibilities, explained, pp. 172-4. 


Ueberweg, Fr., pp. 36, 39. 


_ undecidable expressions, p- 100; 


universal premiss, p. 4 

universal term, p. 4. 

unumquodque, quando est, oportet esse, a pri ecessity, 

utraque si praemissa neget nil inde — connected with Sh 
p. 103. oe LS 


Vailati, G., p. Bone ne 4. S 
validity,-property of inferenc 


_ variables, introduced into logic | he 


ion of Scans elie, p. 65. 
itur eee eee Pp. oo 


M, PP. 178-43 ; its role in dng contingency PP. ee 


_ INDEX 


‘Waitz, Th., p p. vii; oo not dita the Aristotelian syllogism from. the tradi- 
tional, p. 22; a textual criticism, p. 24 n.3; censures Apuleius for changing the 
order of ieee p. 33,7 not. : 


: xy ‘constant oe ; its fourevalued matrix, p. 176; its 6-definition, p. 175; its 
_ relation to its twin functor Y explained, pp. 175-7. 


constant functor, its four-vained matrix, p. 176; its $-definition, p. 175, its 
relation to its twin functor X explained, pp. 175-7- 


“Zeller, E,, p. 49. 


